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This study focused on science teaching that promoted the interest of African
American teenage girls in the science classroom of an exemplary African American
science teacher. It focused on, observed and examined the planning, teaching and
learning strategies used by the science teacher. It also described what the science teacher
experienced during her high school years, during college, during her teaching career.
The case study approach/method was used for this research to capture the
description and examination of the practices of the science teacher. This research
described how an African American female science teacher serves as a role model and
influence a number of African Americans students, especially girls, who experience
careers in science. During the interviews and observations the researcher used a system of
record keeping for the study to include note taking, audio taping and pictures.
It is evident in the findings that the teacher in this study had qualities of an
exemplary teacher according to the research. It is further evident that the teacher served
as a role model for her students. The results indicated that the exemplary African

America science teacher was motivated by her former African American science teacher
that served as a role model. The results in this study implied that the lack of the presence
of more exemplary African American science teachers has an impact on the level of
interest that African American students have in science. Further, it is implied that there is
a great need for more practical research that may lead to closing the gap of missing
African American science teachers.
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CHAPTER I
INTRODUCTION

The introduction section includes the statement of the problem, the purpose of the
study, the research questions used to fulfill the purpose of this study, and the definition of
terms used throughout the study to describe concepts.
Statement of the Problem
Decades of reports and research document the underrepresentation and
underperformance of African Americans in science (Simpson & Parsons, 2009).
Elementary and middle school children of color continue to score poorly on science
standardized test. According to Lopez (2009), the African American and Hispanic/Latino
students performance on the National Assessment for Educational Progress (NAEP) are
significantly behind their White counterparts in terms of grade level competence in
reading, math, history, geography, and science (Kelly-Jackson & Jackson, 2011).
Research on diversity in science education is a relatively new and developing
field, with most of the work published since the mid- 1990s (Lee, 2004; Xu, Coats, &
Davidson, 2012). One emerging finding from this line of research is that school science
often fails to provide equitable learning opportunities to many marginalized students,
relating to curriculum materials, teaching methods, and assessment practices (Bryan &
Atwater, 2002; Lee, 2004; Xu et al., 2012). There is increased need for secondary school
1

level students to be exposed to stimulating science education and for more students,
especially females and other members of traditionally underrepresented groups, to be
exposed to and experience careers in science (Reis & Park, 2001). This line of research
is particularly important as (a) student interest in science is associated with increased
student attention to formal instruction and more participation in science activities or
courses (Farenga & Joyce, 1999; Farmer, Waldrop, & Rotella, 1999; Germann, 1988;
Markowitz, 2004) and as (b) their poor achievement in science becomes more and more
visible as they move further in school (Parsons, 2008).
Another finding is that learning environments that connect the science disciplines
with students’ cultural practices enable students’ to capitalize on their experiences as
intellectual resources for science learning and to construct meanings in ways that relate
science to their cultural identities (Lee, 2004; Xu et al., 2012). Research suggests that
challenges in science learning increase for students who do not bring the same views and
ways of knowing science from their culture as are taught in schools (Aikenhead & Otsuji,
2000; Atwater, Freeman, Butler, & Draper-Morris, 2010; Barba, 1993; Bianchini,
Cavazos & Rivas, 2003; Bryan & Atwater, 2002; Kelly-Jackson & Jackson, 2011). It is
critical to provide contexts that promote positive gains in the attitudes and motivations of
students to learn about the nature of science and become scientifically literate (Weinberg,
Basile, & Albright, 2011).
Little research, however, has focused on how to address the interests of minority
students (Basu & Barton, 2007; Seiler, 2001; Xu et al., 2012), despite increasing calls to
address science standards and construct classrooms that resonate with student interest and
cultural dispositions (Noblit, Sungwon Hwang, Seiler, & Elmesky, 2007; Seiler, 2001;
2

Xu et al., 2012). Exposure to voluntary, interest-driven learning experiences can increase
students’ interest in and enthusiasm for science (Jarvis & Pell, 2005; Parker & Gerber,
2000) and can result in changes that continue over time (Rennie, 1994; Wolins, Jensen, &
Ulzheimer, 1992). Science education, alongside educational psychology and educational
research, can contribute to a better understanding of how interest in science is developed,
how it expands or disappears, and how it can be promoted (Krapp & Prenzel, 2011).
Leaders in science, technology, engineering and mathematics (STEM) education,
business and industry have expressed concern that interest in science and science related
careers among U.S. students is failing to keep pace with the expected demand for a
scientifically-literate work force (National Academy of Sciences, 2007). During the late
1970s and early 1980s the quality of science education in schools, particularly in the
United States, was seriously challenged (Hofstein, Ben-Zvi & Carmeli, 1990). For
example, studies sponsored by the National Science Foundation (NSF) (e.g. Stake &
Easly, 1978) and reports (e.g. Gallagher & Tobin, 1987; Yager, 1980) described
prevailing problems and concerns in schooling, teaching and developments in science
education, particularly at the secondary level. Welch, Harris, and Anderson (1984)
reported that despite the effort to improve science curricula there existed a great concern
with the problem of low enrollment in high school science courses. One of the
approaches suggested in the literature (De Rose, Lockard, & Paldy, 1979; Berliner, 1984)
is to look at the practice characteristics of exemplary teachers and the learning
environment in their classrooms.
Although a number of variables may affect students’ attitudes toward science, the
two most influential appear to be gender and the quality of science instruction students
3

experience (Ebenezer & Zoller, 1993; Osborn, Simon, & Collins, 2003; Schibeci &
Riley, 1986). Past studies (American Association of University Women [AAUW], 1991;
George, 2006; Haladyna & Shaughnessy, 1982; Weinburgh, 1995) have shown that girls
tend to exhibit more negative attitudes toward science classes and a career in science than
do boys. In addition, girls’ interest in science steadily declines from middle school to
high school years (AAUW, 1991; Hofstein & Welch, 1984).
Purpose
A substantive achievement gap in the field of science education has been
documented for females (Kurpius, 2004), students of low socioeconomic status (Tutwiler,
2005) and those of culturally diverse backgrounds (National Center for Education
Statistics [NCES], 2003; Baratelli, West-Olatunji, Pringle, Adams, & Shure, 2007).
Unfortunately, research on science education often fails to concurrently address science
disciplines and student diversity (Lee, 2004; Xu et al., 2012). Consequently, there is a
critical need to open a new avenue of investigation. One promising starting point is to
investigate how exemplary African American teachers promote student interest in
science. This type of research is important because (a) a sociocultural perspective in
science education implies that cultural practices that are socially acquired in fields
outside of school may spark and increase student interest in science learning (Elmesky &
Seiler, 2007; Upadhyay, 2006; Xu et al., 2012) and (b) research on African American
education and successful African American teachers indicates that African American
students benefit from exposure to African American teachers (Foster, 1997; Irvine, 2003;
King, 1993; Villegas & Irvine, 2010; Xu et al., 2012).
4

According to Basu and Barton (2007) little research has been conducted to
determine if students particularly in low income urban communities ‘connections to
personal experience’ might help to sustain a student’s interest in science. The rhetoric
surrounding science education in low-income urban communities in particular is that
students do not like science because it is not connected to their interests or experiences.
Thus more research is needed to determine if the ‘connections to personal experiences’
might help to sustain a student’s interest in science. Low science achievement can
negatively impact African American students on both societal and personal levels. Low
academic achievement can result in high dropout rates, high unemployment and
underemployment rates, (Alexander, Entwisle & Horsey, 1997), and, ultimately, low
participation in science related careers (Atwater, 2000; Baratelli et al., 2007) This inquiry
also raised the question of how do educators plan instruction that responds to individual
interest, creates situational interest and increases learning (Basu & Barton, 2007).
Three rare exceptions to the lack of attention in this area include one study by
Seiler (2001), one by Basu and Barton (2007) and another study by Xu et al., (2012).
Seiler (2001) documented a voluntary science lunch group in which she met with eight
African American students once a week to talk about and do science-related activities.
Data revealed that the following approaches helped promote these students’ interest in
science: (a) linking science to what they like to do outside school (e.g., playing basketball
and drums); (b) jointly planning science activities based on a list of topics and questions
that came from them (e. g., the physics of a wrecking ball) and related to things that they
knew, could do, and wanted to do; and (c) tapping into their verbal adeptness to forge a
science argument (e. g., nutritional value of fast food).
5

Basu and Barton (2007) engage in a “qualitative case study to investigate the
connection between the ‘funds of knowledge’ that urban, high poverty students bring to
science learning and the development of a sustained interest in science”. The study took
place in an after-school science program with all of the participants choosing to
participate in the given setting. The study included four different student activities: (a)
ongoing commitment to build machines and robots; (b) inventions that include new types
of candy bars and tie-dye light bulbs; (c) mixing of chemicals for an evaluation of the
results; (d) and the design and building of a student’s own action figures out of aluminum
foil and sandwich ties. Basu and Barton (2007) examined the connections between funds
of knowledge that minority youth bring to science learning and the development of
science interest. Data revealed that minority youth developed a sustained interest in
science when (a) their science experiences connected with how they envisioned their own
futures; (b) their learning environments supported the kinds of social relationships they
valued; and (c) their science activities supported their sense of agency for enacting their
views on the purpose of science.
The study of Xu et al. (2012) begins the development of a theory for promoting
student interest in science with an investigative site that is serviced with the instructional
practices of eight exemplary African American elementary teachers. Three broad
propositions make this theory distinguishing: (a) having a genuine interest; (b)
scaffolding student interest; and (c) offering multiple standpoints.
Although these studies are promising they derive from a science lunch group
(Seiler, 2001), an after-school program (Basu & Barton, 2007), and eight elementary
school teachers in the formal classroom settings (Xu et al., 2012), rather than the formal
6

classroom settings of exemplary African American teachers of African American girls.
The purpose of this study was to describe how an exemplary African American teacher
promotes the interest of African American teenage girls the science classroom; observe
how an exemplary African American science teacher connects with what African
American teenage girls know and want to do in the science classroom; look for practice
characteristics of exemplary African American science teachers and the learning
environment in their classroom; and determine whether gender differences exist for these
students and what factors may be responsible for any observed differences (Desy,
Peterson, & Brockman, 2011).
Research Questions
To fulfill the purpose of this study, the following two research questions were
developed. The purpose of this study was to focus specifically on science teaching that
promotes the interest of African American teenage girls in the science classroom of an
exemplary African American science teacher; to focus on, observe and examine the
planning, teaching and learning strategies used by an exemplary African American
science teacher.
1. Can an African American female science teacher serve as a role model and
influence the number of African Americans students, especially girls, who
experience careers in science?
2. What teacher strategies are used by an exemplary African American
science teacher to promote the interest the African American teenage girls
in the science classroom?
7

Definition of Terms
The following terms were used throughout the study to describe concepts:
1. Culturally Responsive or Culturally Relevant Teaching: These
instructional methods capitalize on the students’ own social and cultural
backgrounds to facilitate student achievement (Bergeron, 2008; Bondy,
Ross, Gallingane, & Hambacher, 2007; Brown, 2004).
2. Culture: Gutierrez and Rogoff (2003) define culture as being a dynamic
repertoire of practices. This repertoire is developed, refined and
transformed through an individual’s prolonged participation in cultural
communities – a coordinated group of people who share some common
traditions and understandings that span across several generations
(Simpson, 2007).
3. Exemplary Characteristics: Teaching and learning strategies in the classes
of teachers who were identified by others (peers, principals, etc.) as
outstanding.
4. Formal Learning Experiences: Curriculum driven experiences, associated
with grades, which take place within a structured school setting.
5. Informal Learning Experiences: Voluntary, semi-structured, and interestdriven experiences.
6. Interest: An interest represents a specific and distinguished relationship
between a person and an object. An object can refer to concrete things, a
topic, a subject-matter or an abstract idea, i.e. a certain part of the
cognitive represented environment (Krapp, & Prenzel, 2011).
8

7. Role Model: Somebody to be copied. A worthy person who is a good
example for other people (“Role Model”, 2015).
8. Science is a process and an activity as much as it is an organized body of
knowledge; science cannot therefore be learned in any deep and
meaningful way by reading and discussion alone. Science education
should ‘promote learning activity, creativity, and involvement in acquiring
data systematically’ (i.e. laboratory work; Showalter, 1984).
9. Teenager or Adolescence: (From Latin: adolescere meaning "to grow up")
A transitional stage of physical and psychological human development
generally occurring between puberty and legal adulthood (age of
majority). The period of adolescence is most closely associated with the
teenage years, although its physical, psychological and cultural
expressions can begin earlier and end later. For example, although puberty
has been historically associated with the onset of adolescent development,
it now typically begins prior to the teenage years and there have been a
normative shift of it occurring in preadolescence, particularly in females
(see early and precocious puberty). Physical growth, as distinct from
puberty (particularly in males), and cognitive development generally seen
in adolescence, can also extend into the early 20’s. Thus chronological age
provides only a rough marker of adolescence, and scholars have found it
difficult to agree upon a precise definition of adolescence. A thorough
understanding of adolescence in society depends on information from
various perspectives, most importantly from the areas of psychology,
9

biology, history, sociology, education, and anthropology. Within all of
these perspectives, adolescence is viewed as a transitional period between
childhood and adulthood whose cultural purpose is the preparation of
children for adult roles (“Teenager or Adolescence”).
Organization of the Dissertation
This dissertation is organized into five chapters. Chapter I provided the
introduction section which includes the statement of the problem, purpose, research
questions and the definition of terms. Chapter II provided the review of the literature
section related to works on interest; gender differences and interest in science education;
exemplary science teacher characteristics; minority cultures and science education; and
African American science teacher characteristics and qualities. Chapter III provided the
methods used to conduct this study. Chapter IV presents the results of the study. Chapter
V presents the summary; how this study is similar to previous studies; how this study
extends previous studies; limitations and implications.

10

CHAPTER II
REVIEW OF THE LITERATURE

The primary purpose of a literature review is to assist readers in understanding the
whole body of available research, informing readers on the strengths and weaknesses of
studies within that body (De Los Reyes & Kazdin, 2008). It is defined by its guiding
concept or topical focus: an account of what was previously published on a specific topic.
This prevents reliance on one research study that may not be in accordance with findings
from other studies (Dunst, Trivette, & Cutspec, 2002).
My research will include the following lines of research: (a) works on interest; (b)
exemplary science teacher characteristics; (c) minority cultures and science education (d)
gender differences and interest in science education; and (e) African American science
teacher characteristics and qualities.
Works on Interest
Interest is regarded as a desirable motivational condition of learning or outcome
of education according to general education theorists (Desy, Peterson, & Brockman,
2011); important factors include teacher personalities, instructional methods and learning
environment. While its importance increases there is evidence of declining interest and
declining career choices in science (AAUW, 1991; Hofstein & Welch, 1984).
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In recent theories, interest is mostly understood as a phenomenon that emerges
from an individual’s interaction with his or her environment (Hidi & Renninger, 2006;
Silvia, 2006; Krapp, & Prenzel, 2011). An interest represents a specific and distinguished
relationship between a person and an object. An object can refer to concrete things, a
topic, a subject-matter or an abstract idea, i.e. a certain part of the cognitive represented
environment (Krapp, & Prenzel, 2011).
Habermas (1971) identifies three forms of ‘human interest’, with their
accompanying epistemologies. The technical interest has been the dominant paradigm in
Western culture. It is concerned with understanding for control, with predictability and
uniformity. It is the rationality of the physical sciences. The practical interest embodies a
concern for understanding and relationship, and for communication. It is a hermeneutic
rather than a strictly empirical rationality, which values the development of rich
communicative relations with others. The emancipatory interest is concerned with power
– with challenging reified structures of power and institutional control (Geelan, 1997).
It was Johann Friedrich Herbart (1776-1841) who for the first time developed a
general theory of education in which interest played a central role. He emphasized that
interest must not only be regarded as a desirable motivational condition of learning but
also as an important goal or outcome of education (Krapp, & Prenzel, 2011). Herbart’s
ideas were adopted by authors at the turn of the 20th Century, for example by William
James (1842-1910) and John Dewey (1859-1952). In particular, Dewey’s (1913) book
Interest and Effort in Education influenced further research (Krapp, & Prenzel, 2011).
Teachers can do a good job at creating valuable lessons but student engagement must
exist. Although teachers that work in schools of high poverty know their students well
12

and are passionate for them, they still do not understand them “enough to make a
difference” (Bondy & Ross, 2008). The teachers’ personality, the teaching method that
they utilize in their classrooms and the learning environment they inspire, are all
variables that influence student achievement and interests (Fraser, 1981; Hofstein,
Gluzman, Ben-Zvi, & Samuel, 1979).
The investigation of students’ attitudes towards studying science has been a
substantive feature of the work of the science education research community for the past
30-40 years. Its current importance is emphasized by the now mounting evidence of a
decline in the interest of young people in pursuing scientific careers (Department of
Education, 1994; Osborne, Simon & Collins, 2003; Smithers & Robinson, 1988).
Combined with research indicating widespread scientific ignorance in the general
populace (Durant & Bauer, 1997; Durant, Evans, & Thomas, 1989; Miller, Pardo &
Niwa, 1997; Osborne et al., 2003), and an increasing recognition of the importance and
economic utility of scientific knowledge and its cultural significance, the falling numbers
choosing to pursue the study of science has become a matter of considerable societal
concern and debate (for example, House of Lords, 2000; Jenkins, 1994; Lepkowska,
1996; Osborne et al., 2003). Consequently, the promotion of favorable attitudes towards
science, scientist and learning science, which has always been a component of science
education, is increasingly a matter of concern (Osborne et al., 2003).
Several researchers (Gogolin & Swartz, 1992; Weinburgh, 1995) have suggested
that positive attitudes are essential precursors for student to develop an interest in science.
Farenga and Joyce (1998) found that positive feelings and perceptions of science among
elementary-aged girls in particular led to their greater interest in science classes. One of
13

the major issues is that students of color continue to face dramatic differences in courses,
curriculum materials, and equipment, particularly since those in urban areas are often in
segregated and substandard schools. Unequal access to high-level courses and
challenging curriculum, especially in fields like mathematics, science, and foreign
language, explains another substantial component of the difference in achievement
between minority students and White students (Darling-Hammond, Williamson, & Hyler,
2007; Pelavin & Kane, 1990). Whitfield (1980) argued that the rejection of science was
accounted for by the perception that it was a difficult subject but his findings, based on
data collected in the 1970’s, now lack significance because of the considerable changes
that have occurred in the science curriculum (in particular, the move to balanced or
integrated science) since his study was conducted (Osborne et al., 2003). The work of
Osborne and Collins (2000) would suggest that, for many, the contemporary curriculum
may suffer from the obverse problem with too much emphasis on undemanding activities
such as recall, copying and a lack of intellectual challenge (Osborne et al., 2003).
Students’ interests and attitudes related to science are significantly differentiated
according to age and gender, as well as to socio-economic and cultural background
(Brickhouse & Potter, 2001; Catsambis, 1995; Christidou, 2011). These factors –
combined with the classroom environment and science teaching practices employed- are
considered as particularly important in shaping students’ multiple and fluid identities
(Brickhouse, 2000; Buck, Cook, Quigley, Eastwood, & Lucas, 2009; Calabrese Barton,
1998; Christidou, 2011; Crawford & Unger, 2000; Tan & Calabrese Barton, 2008a,
2008b). As they advance from primary to secondary education, students rapidly lose their
interest in science (Baird & Penna, 1992; Christidou, 2011) and cease seeing it as a viable
14

option for their future, or associating it with their success aspirations (Bowtell, 1996;
Christidou, 2011; Kahle & Meece, 1994).
Travers (1978), Gottfredson (1981), Todt and Schreiber (1998), and other authors
have postulated a regular sequence of developmental stages from childhood to late
adolescence. According to these theories, one can assume a longer-lasting developmental
period from preschool to primary school age in which all children are interested in all
kinds of natural phenomena. Even very young children tend to observe their environment
in a systematic manner; they enjoy new experiences and are ready to learn more about
natural phenomena with which they are confronted. From primary to secondary school,
interest is shaped: Children develop preferences for certain areas (e.g. animate nature,
technology) and perceive their strengths and weaknesses in accordance with their
experiences in science lessons in school. A critical phase for the development of science
interest is adolescence, when students start to clarify their personal aims and ambitions
(identity).
Bergin (1999) quotes Dewey (1913) and Mitchell (1993), “A key aspect of
fostering the acquisition and nurturance of appreciation for learning is catching the
interest of students and holding it” (p. 1). According to Basu and Barton (2007) students
particularly in low income communities describe science as boring because it does not
connect to their interest or experiences. However, they state that, “little research has been
conducted on just how it is that ‘connections to personal experiences’ might help to
sustain a student’s interest in science” (Basu & Barton, 2007, p. 466). Rosser (1997)
proposed as a solution to the gap that the students be exposed to science mentors and role
models with similar backgrounds. Atwater (1996) and Hammond (2001) focused on
15

grounding science instruction in students’ cultural knowledge and experience. Howes
(2002), Rosser (1997), Roychoudhury, Tippins, and Nichols (1995) argue “that
pedagogical strategy should be employed that value different ways of knowing or being
in the classroom, such as cooperation and multiple forms of expression” (as cited in Basu
& Barton, 2007, p. 467).
Interest in science can be defined at a more generalised or a more concrete level.
In the first case, the content area of science interest would comprise the whole body of
science-related subjects and topics of which a person is aware. In the second case, one
would take into account that an individual’s science interest can be limited to a particular
school subject (e,g, biology, but not physics or chemistry) or to a particular topics and
activities within a subject domain (e.g. acquiring knowledge about the structure of the
human brain; playing a musical instrument), a discipline (e.g. physiology) or a research
field (e.g. ocean research; Krapp, & Prenzel, 2011). Consequently, positive attitudes in
science have been heavily promoted by science educators for the past two decades in a
concerted effort to encourage more students to take STEM courses and consider careers
in STEM fields (NSF, 2003).
Gender Differences and Interest in Science Education
During the last decades science education research has focused on general areas,
including students’ (a) negative attitudes, (b) low self-efficacy, and (c) declining interest
about relevant subjects (Britner, 2008; Britner & Pajares, 2006; Dawson, 2000; Economic
and Social Research Council, 2004; Gardner, 1985; Gough, 2002; Sjoberg, 2002;
Christidou, 2011); (b) low achievement in international surveys on science literacy in
various countries (Eurobarometer, 1993; OECD, 2002, 2004, 2006; Christidou, 2011);
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(c) inadequate and stereotypic conceptions about science and scientist (Chambers, 1983;
Christidou, 2011; Christidou, Hatzinikita, & Samaras, in press; Finson, 2002; Fung,
2002; Mason, Kahle, & Gardner, 1991; Newton & Newton, 1998; Schibeci & Riley,
1986; Song & Kim, 1999; Sumrall, 1995); and (d) gender, race, and socioeconomic status
differences in respect to the aforementioned dimensions (Andre, Whigham, Hendrickson,
& Chambers, 1999; Barman, 1999; Calabrese Barton, 2001; Chavous, 2002; Chavous,
Rivas-Drake, Smalls, Griffin, & Cogburn, 2008; Christidou, 2011; Joyce & Farenga,
1999; Mattern & Schau, 2002; Morgan, Isaac, & Sansone, 2001; Neathery, 1997; Rubin,
Bar, & Cohen, 2003; She, 1998; Sjoberg, 2002; Song & Kim, 1999; Steinke, 1997, 2005;
Weinburgh, 2003; Weinburgh & Steele, 2000). What is clear from an extensive
literature on the subject, mainly as a result of a serious consideration and investigation of
the problem in the 1980’s, is that girls’ attitudes to science are significantly less positive
than boys (Breakwell & Beardsell, 1992; Erickson & Erickson, 1984; Harding, 1983;
Harvey & Edwards, 1980; Hendley, Stables, and Stables, 1996; Johnson, 1987; Jovanovic
& King, 1998; Kahle & Lakes, 1983; Osborne et al., 2003; Robertson, 1987; Smail &
Kelly, 1984).
A survey of 6th – 12th grade students was conducted by Desy, Peterson and
Brockman (2011) to measure their science related attitudes and interests. Significant
gender differences were found among these students. Females reported more anxiety
about science as well as less motivation in and enjoyment of science than males (Desy et
al., 2011). Research studies have identified a number of factors influencing attitudes
towards science in general. These can be broadly defined as gender, personality,
structural variables and curriculum variables. Of these the most significant is gender for,
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as Gardner comments, “sex is probably the most significant variable related towards
pupils’ attitudes to science” (as cited in Osborne, 2003, p. 1062). According to Osborne
(2003, p. 1062), “What is clear from an extensive literature review on the subject, mainly
as a result of a serious consideration and investigation of the problem in the 1980’s, is
that girls’ attitudes to science are significantly less positive than boys” (Breakwell &
Beardsell, 1992; Erickson & Erickson, 1984; Harding, 1983; Harvey & Edwards, 1980;
Hendley, 1996; Johnson, 1987; Jovanovic & King, 1998; Kahle & Lakes, 1983; Osborne,
2003; Robertson, 1987; Smail and Kelly, 1984).
Boys tend to be more interested in science than girls (Catsambis, 1995;
Christidou, 2011; Dawson, 2000; Evans, Schweingruber, & Stevenson, 2002; Gardner,
1975; Tamir, 1991; Weinburgh, 1995) –especially girls from low –income and minority
backgrounds (Calabrese Barton, Tan, & Rivet, 2008; Christidou, 2011; Weinburgh, 2003)
- and to engage more often in relevant activities (Christidou, 2011; Joyce & Farenga,
1999; Kahle & Lakes, 1983; Mattern & Schau, 2002; Morgan, 2001; Neathery, 1997;
Sjoberg, 2002). A recent study by Lightbody and Durndell (1996) in one school, using a
slightly more sophisticated preference ranking system, has shown that boys were more
likely to report liking science than girls – a finding given additional salience by the work
of Jovanic and King (1998), which suggests that one of the major factors in girls’
antipathy towards science is their perception that they are better at other subjects
(Osborne, 2003).
Exemplary Science Teacher Characteristics
Based on the assumption that case studies of exemplary practice will lead to
improvement of science teaching, a group at the Science and Mathematics Education
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Centre in Australia (Garnet & Tobin, 1989; Tobin & Fraser, 1987) conducted intensive
and comprehensive studies on the behavior and characteristics of exemplary science
teachers. The studies were designed to provide information about teaching and learning
strategies in the classes of teachers who were identified by others (peers, principals, etc.)
as outstanding. Here again, it was assumed that the examples of outstanding teaching in
science could be identified and documented for the benefit of other science teachers in
general and teacher educators in particular (Hofstein et al., 1990).
De Rose et al., 1979 & Berliner, 1984 suggest in their literature that one of the
approaches to promoting science interest is to look at the practice characteristics of
exemplary teachers and the learning environment in their classrooms. Tobin & Fraser
(1987; see also Gallagher & Tobin, 1989) summary of their results conclude that
exemplary science teachers are characterized by their ability to:


Organize activities in the classroom.



Implement diverse methodologies and activities in the classroom.



Set a wide range of learning goals.



Demonstrate a constructive approach towards teaching of the sciences.



Create a positive learning environment.



Convey to the students the relevance of science to the individual and society.



Carry out experiments that help students understand the scientific concepts
studied.
These studies were found to be the most promising in improving schools and

schooling, especially in the context of science education (Hofstein et al., 1990).
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Researchers have conducted studies to identify overall exemplary teaching
practices and constructs of effective teaching (Allington, Johnston, & Day, 2002; Covino
& Iwanicki, 1996). Further, other researchers have focused specifically on science
teaching and have examined the teaching and learning strategies used by exemplary
science teachers (Bonnstetter, Penick, & Yager, 1983; Fraser & Tobin, 1989; Penick &
Yager, 1993; Tobin & Fraser, 1987; Treagust, 1991; Waldrip & Fisher, 2001; Weiss &
Raphael, 1996). The main purpose of those studies was to identify the characteristics of
exemplary science teachers (Hakverdi, Dana, & Swain, 2011).
Research efforts that focus on diversity and equity issues in science instructions
have focused on students from diverse languages and cultures, but few specifically place
attention on culturally relevant pedagogy in science classrooms (Kelly-Jackson &
Jackson, 2011; Xu et al., 2012). It is generally agreed that science is a process and an
activity as much as it is an organized body of knowledge; science cannot therefore be
learned in any deep and meaningful way by reading and discussion alone. Science
education should “promote learning activity, creativity, and involvement in acquiring
data systematically” (i.e. laboratory work; Showalter, 1984, p. 3). If educational
innovations are to succeed, they must take a more realistic view of the realities of
classroom life than have some past curricular projects. The three key areas identified by
Geelan (1997) study – complexity and interrelatedness, teacher beliefs and student
expectations – are essential, complementary facets which must be addressed in any
educational innovation if it is to be successful (Geelan, 1997).
Exemplary technology-using teachers share the same general characteristics of
effective teaching and in turn characteristics of exemplary science teaching. The report of
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the President’s Committee of Advisors on Science and Technology (PCAST, 1997)
asserted that the use of computer technologies by teachers facilitates their adoption of
constructivist pedagogy. Researchers who studied technology integration by teachers
reported that if there is no conflict between teacher’s current pedagogy and new
pedagogy related to the implementation of a new innovation, the process of
implementation of new innovation proceeds much faster than for others (Becker, 1999;
PCAST, 1997). We know that exemplary science teachers are already in favor of using
constructivist pedagogy in their classroom (Hakverdi et al., 2011).
Minority Cultures and Science Education
A study of exemplary African American teachers is likely to provide a productive
starting point much needed insights for extending the study promoting students interest in
science. The focus on exemplary African American teachers is especially warranted
because of (a) the growing emphasis on science education embodied in the No Child Left
Behind Act of 2001, (b) the lingering racial gaps in science learning and science-related
career choice, and (c) the noticeable absence of voices of exemplary African American
science teachers from much contemporary research on science education (Xu et al.,
2012).
While it is not always recognized, every individual is a participant in a culture,
Gutierrez and Rogoff (2003) define culture as being a dynamic repertoire of practices.
This repertoire is developed, refined and transformed through an individual’s prolonged
participation in cultural communities – a coordinated group of people who share some
common traditions and understandings that span across several generations. Culture can
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significantly impact the worldview and choices of an individual whether aware or
unaware (Simpson, 2007).
Some have suggested that low income families, particularly if they are minorities,
lack sufficient social and cultural capital to nourish their children’s academic life or to
gain academic resources for them (Coleman, 1988; Keyes, Kusimo, & Carter, 1998;
Lareau, 1987). Others suggest that if low-income children are to be well-served, school
personnel must learn to acknowledge and benefit from wisdom and “cultural capital” of
such families (Davies, 1992; Delgado-Gaitan, 1990; Keyes et al., 1998).
The researchers agree that student experiences matter but differ as to how much;
and what is a valid experience and teacher preparedness to bring experiences and the
science curriculum together. Some researchers argue “that drawing upon students’ home
experiences is not enough unless one moves beyond the actual experiences of students
into how relationships are established between school and home, and how the
experiential knowledge of students is valued as part of the epistemological tradition of
the classroom” (Basu & Barton, 2007, p.467). Research by Gonzales and Moll (2002)
explores this connection and is referred to as “funds of knowledge” (Gonzales & Moll,
2002, pp. 467-468). They note “that funds of knowledge is based on a simple
premise…that people are competent and have knowledge, and their life experiences have
given them that knowledge” (Gonzales & Moll, 2002, pp. 467-468). The importance of
the funds of knowledge concept “is the recognition of the ways in which the life
experiences of an individual within a family or community yield knowledge that is
useful, powerful and transferable” (Basu & Barton, 2007, p. 468).
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The National Assessment for Educational Progress (2009) reports 42% African
American fourth graders, 59% African American eighth graders, 67% African American
twelfths graders perform below basic on their science proficiency exams (Kelly-Jackson
& Jackson, 2011). Although the rhetoric of “science for all” is prevalent in the science
education literature, equitable science education practices and results are not often
manifested in the science classroom for African American students (Simpson, 2007).
Research shows that minority students often perceive the world of science as different
from their own and subsequently resist participation in school science (Costa, 1995;
Gilbert & Yerrick, 2001; Seiler, 2001; Simpson, 2007). Science education researchers
Boullion and Gomez (2001) and Brickhouse (1994) argue that because there is not a
connection “between school and home/community life” (Basu & Barton, 2007, p. 467)
the students feel that science is not in line with their way of thinking or lifestyle which
causes disengagement in science. The students involved describe science as “distant,
inaccessible, Einstein, lab coats, goggles and rarely mentioned their own activities or
lives” (Basu & Barton, 2007, p. 467).
Rosser (1997) proposed as a solution to the gap that the students be exposed to
science mentors and role models with similar backgrounds. Atwater (1996) and
Hammond (2001) focused on grounding science instruction in students’ cultural
knowledge and experience. They also make science instructions multicultural by
grounding the instructions in the culture and knowledge of the students.
African American Teacher Characteristics and Qualities
The teacher-student connection, one of the most powerful pieces of the academic
achievement puzzle for students, is of key importance to students of colour in present day
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classrooms (Roberts, 2010; Siddle-Walker, 1993; Strahan & Layell, 2006). Although the
body of research that presents the stories of Black teachers is increasing and contributing
to a more accurate portrait, these studies are limited to the experiences of the general
education teacher (Mensah, 2009).
In the early days of the Civil Rights Era, W. E. B. Du Bois in 1949 made a case
for the kind of empowering education that has, for more than 300 years, animated the
African American quest. He argued strenuously not only for access to schools, but for the
kind of education that would enable students to think critically and take control of the
course of their own learning, to determine their own fate, and lead their own people
(Darling-Hammond, Williamson, & Hyler, (2007). The curriculum battle is most often
associated with the publicized disputes between Booker T. Washington and W. E. B. Du
Bois in the late 19th and early 20th Centuries. Washington and his allies admonished
Blacks to focus on mastering a trade and becoming economically indispensable to
Whites. Du Bois (1903) argued that Blacks could not protect their economic interests
without political power and social equality (Darling-Hammond et al., 2007).
During the late 1970s and early 1980s the quality of science education in schools,
particularly in the United States, was seriously challenged. For example, studies sonsered
by the NSF (e.g. Stake & Easley, 1978) and reports (e.g. Gallagher & Tobin, 1987;
Yager, 1980) describe prevailing problems and concerns in schooling, teaching and
developments in science education, particularly at the secondary school level. Welch et
al., (1984) reported that despite the effort to improve science curricula there existed a
great concern with the problem of low enrollment in high school science courses
(Hofstein et al., 1990).
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The irony of few placing attention on culturally relevant pedagogy in science
classrooms is perhaps not surprising because literature on interest development has
primarily grown out of psychological theories of motivation that focus on achievement
orientation and personality development (Barron, 2006; Xu et al., 2012). Thus it is not
unexpected that this line of psychological research is often inattentive to culture as a
moderating factor (Xu et al., 2012).
Howes (2002), Rosser (1997), and Roychoudhury et al., 1995, argues “that
pedagogical strategy should be employed that value different ways of knowing or being
in the classroom, such as cooperation and multiple forms of expression” (Rosser, 1997, p.
467). Rosser also describes a six stage process to engage males and females of color
called “female-friendly science” (Basu & Barton, 2007, p. 467).
Many researchers have conducted studies of Black teachers which represent a
strong knowledge base regarding the characteristics and qualities that these teachers bring
to the classroom (Beauboeuf-Lafontant, 2002; Dixson, 2003; Foster, 1989, 1990, 1991,
1993, 1994, 1997, 2001; Gay, 2000; Howard, 2001a, 2001b; Irvine, 1989; LadsonBilling, 1994, 1995; Mensah, 2009; Nee-Beham & Dudley, 1997; Stanford, 1998). Foster
(1993, 1994) noted in her review of the literature on Black teachers that the portrayal is
generally negative (Mensah, 2009). Black teachers are described as “outsiders: solidly
anchored middle-class women clinging tenaciously to middle-class norms…[and] seem
unable to identify or to relate well to their…[Black] students” (as cited in Foster, 1993, p.
372; Mensah, 2009). This view led Foster to study and present cases of exemplary Black
teachers. In her work, she emphasizes the differences in how teachers’ backgrounds
shape their views and purposes of schooling, and argues that the knowledge of and
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positions held in their communities explain Black teachers’ success with Black students
(Mensah, 2009).
Teaching quality is critical to achievement, especially for students who are most
dependent on schools for their learning (Darling-Hammond et al., 2007). The disparities
in access to well-qualified teachers are large and growing worse. By every measure of
qualifications less qualified teachers are found disproportionately in schools serving
greater numbers of low-income or minority students (Darling-Hammond et al., 2007;
Lankford, Loeb, & Wyckoff, 2002; Oakes, 1990; NCES, 1997). Teachers who enter
teaching without adequate preparation often end up resenting and stereotyping students
whom they do not understand, especially when these teachers’ lack of skills renders them
less successful (Darling-Hammond et al., 2007).
Yet some teachers are highly effective in helping African American students
achieve and thrive in school. Researchers studying the practices of such teachers report
that these teachers use instructional methods that recognize and affirm the
communication styles and cultural identities of students (Cholewa, Amatea, WestOlatunji, & Wright, 2011; Foster, 1997, 2001, 2004; Foster, Lewis, & Onafowora, 2003,
2005; Gay, 2000; Karunungan, 2002; Ladson Billings, 1994; Phuntsog, 1999). Labeled
culturally responsive or culturally relevant teaching, these instructional methods
capitalize on the students’ own social and cultural backgrounds to facilitate student
achievement (Bergeron, 2008; Bondy et al., 2007; Brown, 2004). Such efforts have been
liked to academic gains (Cholewa et al., 2011; Foster, 1997; Foster, Lewis, &
Onafowora, 2003, 2005; Gay, 2000; Ladson-Billings, 1994; Pransky & Baily, 2002).

26

Culturally relevant teachers see themselves as members of the community and
teaching as a way to give back to the community. They also believe that all their students
are capable of academic success (Kelly-Jackson & Jackson, 2011). Teaching science and
encouraging science learning requires teachers to have 1) “an understanding and
appreciation of students” language and cultural experiences, 2) scientific knowledge and
habits of mind, and 3) abilities to relate science to students “background experiences”
(Lee & Fradd, 1998, p. 18; Kelly-Jackson & Jackson, 2011). Thus gaps in previous
research “studies” provide portraits of Black teachers as content-specific experts.
Furthermore, the presence of Black female teachers in leadership roles in content specific
classrooms may help to enhance perceptions of Black women and bolster their role in the
teaching and learning of content specific subjects (Mensah, 2009; Parsons & Mensah, in
press).
Foster (1997) also cited characteristics that teachers share with their students, e.g.,
kinship, connectedness, and solidarity. She also argues that Black teachers teach from the
perspective of educating for competence in community and culture, and that they
consciously fashion philosophies and pedagogies from childhood experiences (Mensah,
2009). Further, Foster (1997) cited five factors of effective Black teachers. These
include: cultural solidarity with students, linkage of classroom content to students’
experiences, incorporation of culturally compatible communication patterns, use of
familiar cultural patterns, and focus on the whole child (Mensah, 2009). Effective Black
teachers consider how power is used in the classroom, how knowledge and meaning are
made, how language becomes a positive factor in teaching and learning, and note
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difference as celebration of students’ experiences, which are highlighted in the classroom
for learning (Mensah, 2009).
Inherent to the study of classroom climate and culture is a close examination of
student-teacher relations and how teachers connect or fail to connect with their students.
Basic to these connections are teachers’ efforts to relate to the identity differences among
their students. At the very least teachers should take time to engage their students
individually, to understand who they are and discern what their interests and passions are
to help direct their learning. This understanding will serve to facilitate the teaching and
learning process (Hooks & Miskovic, 2011).
Studies also show that Black teachers serve as role models in classrooms to
encourage and motivate students to be successful. Additionally, they bring teaching styles
and interpersonal techniques that are often based on cultural influences that are more
readily understood by Black students (Foster, 1993, 1994; Irvine, 2003; Ladson-Billings,
1994; Lynn, 2006; Mensah, 2009). According to Foster (1994) and Lynn (2006), the
mere presence of culturally sensitive teachers reduces the hostility and anger generated
by feelings of alienation that are experienced by many students. Banks & Banks (1989)
stated, Black teachers are as important to Black students as they are to White students
who profit from the experience of seeing Blacks in position of authority and influence.
Additionally, Texeira & Christian (2002), students representing other racial and ethnic
groups can achieve success in school when they have high-quality Black teachers who
are knowledgeable about their content areas, pedagogy, and child development (Mensah,
2009).
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Science teaching is such a complex, dynamic profession that it is difficult for a
teacher to stay up-to-date. For a teacher to grow professionally and become better at the
teaching of science, a special continuous effort is required. During the first few years of
science teaching, each teacher needs special help and consideration. Then through the
teacher’s career, opportunities should be provided to enable teachers to extend their skills
and knowledge (Showalter, 1984). Few “studies” provide portraits of Black teachers as
content-specific experts in science. Furthermore, the presence of Black female teachers in
leadership roles in content specific classrooms may help to enhance perceptions of Black
women and bolster their role in the teaching and learning of content specific subjects
(Mensah, 2009; Parsons & Mensah, in press).
African-American children from a successful school in Atlanta indicated that if
they don’t feel connected to their teachers on an emotional level then they wouldn’t learn
or put forth effort (Willis, 1995). Intrator (2006) reported that when students were asked,
“what can I do as your teacher to help you succeed?” they responded, “I want a teacher
who knows me well enough to know when I don’t understand something because I might
be too embarrassed to ask for help?’ “I want you to know me?’ “I want you to not just
stick to the subject but to take time to joke and tell stories. That helps me to learn that
you’re a person and not just a teacher” (p. 235).
While the No Child Left Behind Act (NCLB) of 2001 places emphasis on science
education and careers, decreasing student interest as they progress from adolescent to
teenagers is a growing concern for researchers. Researchers agree that student experience
matters along with teachers that have valid experience and preparedness. According to
study by Xu et al. (2012), exemplary African American science teachers are very few.
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They also agree that teachers with similar cultures to the students will be beneficial to
promoting the interest of African American students in science and especially African
American teenage girls.
In summary, the number of African American teenagers scoring poorly on state
assessments is a growing concern and the number of African Americans pursuing careers
in science is decreasing. Interest in science decreases as this group increase in age and the
greatest concern is among African American teenage girls. The research in this area
indicates that the information is new, however there are indications that these students
lack the support from home; they lack African American role models and they lack
quality African American teachers who are able to successfully use pedagogy that the
selected group is able to understand with ease. My purpose is to select one exemplary
African American science teacher to interview and observe, and describe how they
promote and sustain the interest of African American teenagers in science.
Works on interest is a favorable outcome of learning that is affected by the
personalities, instructional methods and personalities of the teacher. Interest of African
American students may be influenced by an exemplary African American teacher who
can identify with the culture of their students. Exemplary science teacher characteristics
also include ongoing professional development and a thorough knowledge in the content
area in order to be an effective African American science teacher.
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CHAPTER III
METHODOLOGY

This chapter discusses the research methodology. The research is presented in
seven parts: research design, participants, interviews, observations, artifacts, data
analysis, and trustworthiness. The study was conducted between January 2013 and April
2013.
Research Design
The purpose of this study was to focus specifically on science teaching that
promotes the interest of African American teenage girls in the science classroom of an
exemplary African American science teacher. A case study was considered more suitable
for this particular study after comparing it with the other major types of qualitative
research methods: ethnography, phenomenology, and grounded theory (Hung, 2007). A
case study (also known as a case report) is an intensive analysis of an individual unit
(e.g., a person, group, or event) stressing developmental factors in relation to context.
The case study is common in social sciences and life sciences. Case studies may be
descriptive or explanatory. The latter type is used to explore causation in order to find
underlying principles. A case study was used for this research study because the practice
of an exemplary African American science teacher was described and examined.
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Participants
The teacher participant was an exemplary African American science teacher at the
high school level who was observed and interviewed. The exemplary African American
science teacher was a female with 16 years of teaching experience. The subjects taught
by the participant include regular Biology, Accelerated Biology, Advanced Placement
Biology, Chemistry, and Advanced Placement Chemistry.
The participant was an exceptional candidate for this study because she was
recommended by the principal and some other teachers that she had worked with in the
school district. The following information was described and examined from the
participating teacher: (a) the instructional planning, practices and implementation; (b)
awards and/or accomplishments she obtained during her career; (c) her continued
professional developments that enhanced her career as a science teacher; and (d) her
education as it related to her science career. The African American participating teacher
was employed as a full-time classroom teacher of science within a predominantly African
American populated school.
The participating African American science teacher in this study was selected
because she is one of few African American science teachers in the local area schools at
the high school level. Some other criteria used to select this teacher were the display of
qualities of an exemplary teacher. To provide a quality education, as determined by the
department of education and the school district, this participant engaged in ongoing
profession development for personal professional growth. The participant also planned
quality lessons as determined by the department of education and the school district, and
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implemented instruction to support academically successful students, especially in
science.
The second participant in this study was the principal of the high school in which
the exemplary African American science teacher was employed. The principal was the
immediate supervisor for the teacher participant and conducted the teacher evaluations
and classroom observations for the school district. The knowledge that the principal
acquired about the teacher through evaluations and observation allowed the principal to
give the researcher some needed information related to this research study.
The third participant(s) in this study was actually a student focus group consisting
of six African American teenage girls. The girls were all enrolled in the yearlong
Chemistry class under the instructions of the participating African American science
teacher. The fourth and final participants in this study consist of the six parent
representatives for the girls.
Interviews
Qualitative research is a method of inquiry employed in many different academic
disciplines, traditionally in the social sciences, but also in market research and further
contexts. Qualitative researchers aim to gather an in-depth understanding of human
behavior and the reasons that govern such behavior. The qualitative method investigates
the why and how of decision making, not just what, where, and when. In the conventional
view, qualitative methods produce information only on the particular cases studied, and
any more general conclusions are only propositions (informed assertions). Quantitative
methods can then be used to seek empirical support for such research hypotheses.
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Teacher Interview
The researcher contacted the teacher by phone to set up a meeting time for the
initial interview, immediately after receiving consent forms. The researcher conducted
three interviews with the teacher. The first interview was the opening session to get to
know each other and talk about the observations; planning, procedures and reason for use
of methods; artifacts used by the teacher; parental involvement and support; student’s
interest, behaviors and involvement; and any formal and/or informal assessments used
during the lessons. The first interview was conducted at the beginning of the second
semester, before any observations, at the school in the teacher’s classroom during her
planning period. The interview was semi-structured, lasting from 45 minutes to 1 hour.
The semi-structure included questions provide by the researcher as well as discussions,
elaboration and questions from the interviewee. Any questions that came up after the first
interview were addressed during the second interview.
The second interview was conducted after two classroom observations and about
mid-way through the second semester. The second interview was also held at the school
in the teacher’s classroom during planning period. The second interview was a follow-up
interview to discuss what actually took place in the classroom, student behaviors and
engagement, and any necessary changes or non-changes. The interview was semistructured, lasting 45 minutes. This semi-structure interview included questions provided
by the interviewer as well as discussions, elaboration and questions from the interviewee.
Any questions that came up after the second interview were addressed during the third
interview.
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The third and final interview was conducted after the fifth observation and at the
end of the second semester. The third interview was also held at the school in the
teacher’s classroom during planning period. The interview was semi-structured, lasting
50 minutes. The semi-structure included questions provide by the interviewer as well as
discussions, elaboration and questions from the interviewee. The participant interviews
were audio taped and transcribed by the researcher immediately following each session.
The teacher reviewed the transcription. For any questions that came up after the third
interview the researcher emailed the teacher for the information.
Principal Interview
The researcher contacted the principal of the school by phone to set up a meeting
time for the interview that was scheduled, immediately after receiving the completed
consent forms. The researcher conducted one interview for 50 minutes with the principal
due to the limited time available for the principal. The interview included getting to know
each other and talking about what exemplary teacher qualities influenced her to
recommend the particular teacher for observation in this study. The discussion
included classroom instructional practices and artifacts that were observed by the
principal during the monthly classroom walkthroughs for the teacher;
parental involvement and support for the teacher; student’s interest, behaviors and
involvement in the teacher classroom; and formal and/or informal assessments used by
the teacher. The principal interview was held prior to the first teacher observation by the
researcher. The principal was interviewed at her office on the school site. The interview
was semi-structured, lasting 50 minutes. The semi-structure included questions provided
by the interviewer as well as discussions, elaboration and questions from the interviewee.
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Questions that occurred after the interview were discussed via phone with the principal to
acquire the needed information. This was per the principal’s request. The semi-structure
included questions provide by the researcher as well as discussions, elaboration and
questions from the principal. The principal interview was audio taped and transcribed
immediately following the session.
Parent Interviews
The teacher was asked to help with the scheduling of parents for interview
concerning the participating science teacher. The researcher conducted two interviews
with each of the six parents. This was equal to a total of 12 interviews involving six
parents conducted by the researcher, two interviews per parent. Parent interviews took
place at the school in a vacant conference room. The parent interviews were held after the
first and second teacher interviews. The time of interviews depended on the availability
of the parents, but range from 30 to 45 minutes. The interviews were semi-structured.
The semi-structure included questions provided by the interviewer as well as discussions,
elaboration and questions from the parents. Each parent interview was audio taped and
transcribed immediately following each session. Questions from the first parent interview
were addressed in the second parent interview. The final interview did not have follow up
questions from the parents although the parents were provided with the contact
information for the researcher.
Student Interviews
The student interviews were constructed and implemented differently from the
prior interviews described in this study. Student interviews were not carried out
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individually but in the format of a student focus group. The student focus group consisted
of six African American teenage girls enrolled in a science chemistry class. No specific
number of girls was required. The participating African American teenage girls in this
study were selected because they were all of the students in this particular class during
this study. The focus group was interviewed two times during the semester. The focus
group interviews were carried out in the school library. The focus group interviews were
conducted for one hour between the teacher observations.
Each student focus group interview was audio taped and the information was
transcribed immediately following each session. If the students had a question from the
first interview session it was addressed with them during the following session. The final
interview did not have follow up questions from the student focus group although the
students were provided with the contact information for the researcher.
Observations
The second strategy utilized in this case study was the observation. The
observation is an activity to examine and describe the practices used by the exemplary
African American science teacher to connect with what African American teenage girls
know and want to do in the science classroom; gathering knowledge of the classroom
activities through the recording of data using an audio recorder and written notes by the
researcher. The participating science teacher was observed five times in her own
classroom environment during instructional time. The researcher observed the
participating science teacher once before the second interview was scheduled. The dates
and time of the observations were provided to the researcher by the teacher.
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The researcher observed for an entire class period or a time frame of 50 minutes.
Through the observation the researcher was able to view (a) the education setting; (b)
procedures utilized by the teacher to promote the interest of African American teenage
girls in the science classroom; (c) student reactions and individual interest; (d) any visual
or verbal cues that may capture the attention of the researcher; and formal and/or
informal assessments utilized by the teacher. The researcher constructed a small amount
of written notes along with the observations. The note taking was limited in order to
actually observe more of the lesson in motion. The written notes were also used to
analyze the final data. The participant’s observations were audio taped and transcribed
immediately following each session.
Artifacts
An artifact is an object made or shaped by human hand. Artifacts allowed the
researcher to collect data that indicated changes in the level of interest. They also allowed
the researcher to see student expressions during class activities.With the permission of
the teacher the researcher collected artifacts related to lessons observed when available.
Artifacts included pictures of the lab area setup and the classroom setting; copies of lab
assignments provided by the teacher; pictures of actual labs in progress; pictures of
hands-on projects or instructional methods; and pictures of the teacher and students
engaged during class instructional time. Because these photos contain pictures of human
participants they will remain confidential.
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Data Analysis
Analysis of data is a process of inspecting data with the goal of highlighting
useful information. Data analysis occurs during the data collection process. The
researcher observed patterns in the information from the early stages of the research and
throughout the entire process. Data analysis requires a systematic examination of all data,
therefore opposed to depending on memory, use of a system of systematic coding was
implemented for the recording of exact information (Rubin & Rubin, 2005).
The researcher used a system of record keeping for this study throughout the
entire process to include note taking and audio taping. The researcher continuously
reviewed all the information each time more data were added. For this study an analysis
of the artifacts and audio tapes during the observation and interviews enabled the
researcher to observe (a) levels of sustained, decreased or increased interest among the
African American teenage girls in the science class; (b) how the exemplary African
American science teacher promotes the interest of African American teenage girls in the
science classroom; and (c) observe formal and informal assessments that indicated
academic success resulting from quality instructions of an exemplary African American
science teacher.
Trustworthiness
The researcher’s observations of the teacher in this study will not be a first time
teacher observation experience. However this was the researcher’s first encounter with
high school level educators. The researcher tried to conduct observations and interviews
that were unbiased. The interviews with parents, teenage girls and the principal to discuss
the teacher and the instructional practices were a new experience for the researcher. The
39

researcher’s interviews with the principal, the students, and parents supported and
enlightened information about what was observed and transcribed. The researcher also
made every effort to assure all participants that the information collected in this study
about them or any information they may provide will not be shared and will remain
confidential.
To address concerns and indicate that the data collection is trustworthy, the
researcher adapted the three lenses strategy to enhance the level of trustworthiness: the
lens of participants, the lens of the researcher, and the lens of people external to the study
(Creswell & Miller, 2000). The lens of the participants was the comparison of the three
interviews with the teacher; some of the same questions were asked in both interviews
unless the researcher believed that the info would remain the same; conducting the
opening interview before the five observations provided insight to the researcher. During
the closure interview that was conducted at the end of the semester and after the last
observation the participant and the researcher discussed the information transcribed by
the researcher for this study.
The lens of the researcher was the transcribed information from interviews,
observations and artifacts were an ongoing comparison to observe and describe how an
exemplary African American science teacher promotes and sustains the interest of
African American teenagers in science. The lens of people external to the study included
the entire school curriculum.
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CHAPTER IV
RESULTS

This chapter was organized beginning with a section about the exemplary African
American high school science teacher. The information is received from Ms. Jones
during the interview and observation process. The chapter begins with talking about Ms.
Jones’ education received from high school to college. She did not talk much about high
school but mostly about college. Also included within this section is a section about the
teacher’s career, a brief description of the Panther High School and its location and the
courses offered to the students. The sections to follow begin with teacher strategies used
to promote student interest including descriptions of listening to students and to their
conversation, making material relevant to the students, sequenced procedural practices
and hands on science lab activities and the teacher as a role model. Next are how the
science teacher plans instruction and how the science teacher connected with what the
African American teenage girls know and want.
About the Exemplary African American High School Science Teacher
High School and College
Ms. Jones, the exemplary African American science teacher, at Panther High
School was interviewed on three occasions in her classroom during her planning. Two
interview times followed her classroom observations. She was observed on five occasions
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Ms. Jones did well during her high school and college days as a student. She indicated
that her high school career was a little bit more colorful than her college career. During
my first interview with Ms. Jones, she immediately verbally indicated that she loves
science. When asked to describe her feelings this is what she stated.
When I was in high school I had a really good science experience. My teachers
were hands on, especially when I was in the 7th grade. Mrs. WJ was my science
teacher in the 7th grade, and that was the first time I did a science fair project, and
I just really enjoyed it.
The teacher participant also indicated during her interview that she enjoy science.
One incident that she described was about how much she enjoyed and wanted to be a
science teacher while she was a teacher of math.
While I was teaching at the middle school, I was teaching a group of students who
had failed the MCT and they weren’t able to move on to the high school so we
had this remedial class. I decided, we were all supposed to go out and do
something that we wanted to do or one goal that we had, and I went and asked,
called to find out what I needed to do in order to get certified to teach science.
With the classes that I had on my transcript, I was already eligible, so I submitted
my application for my science certification in chemistry and received that
certification. From that point on I told the Principal I wanted to teach science and
not math and that’s how I ended up teaching science. But just a natural curiosity
and interest of science is what caused me to want to teach science.
The participating teacher was the first person in her family to graduate from high
school and then go on to college. Because she was the first to attend college she did not
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have anyone to tell her what to expect nor did she receive the support from her home that
she needed. Ms. Jones does not categorize her college days as eventful because she
believes that she was poorly advised. While attending college she does not recall getting
many awards but she did receive a partial scholarship. Because she was a minority
majoring in engineering Ms. Jones teacher received a scholarship in Engineering. The
scholarship allowed her to receive a monthly stipend and paid some of her tuition. The
instructors at college frequently reminded her that because she was a female African
American getting a job in Engineering would not be hard. Although she did not like the
Engineering aspect she still obtained a bachelor’s degree in Chemical Engineering from a
major university in Mississippi.
According to Ms. Jones, the African American girls have never specifically said
it, but she expresses her sense that they seek her approval in their actions and desires to
become a science teacher or have the science education background.
I’ve never had one to specifically say that they want my approval but I do think
because I am a science teacher. I also have not just an education background, but
they know that I have an engineering background. They see that as an example of
what they can be, that they don’t have to necessarily do something that is
traditionally…um...traditionally… have a female career.
During a student focus group interview the African American girls described their
support from friends, group efforts and method used during their school days.
I like talking to my friends, talking to my parents who don’t have school every
day so they don’t just really understand what we learning because they only had
to take certain tests to pass school. They didn’t have to go through half of the stuff
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that we go through. It’s easier to talk to friends that go through it because they
encourage you and we’re all trying to make it out of the same classroom, so we all
know what everybody is going through. So we just try and stay as positive as we
possibly can in that classroom to try to help each other out.
Ms. Jones and her students expressed that their parents did not understand and
were unable to help them with their assignments. This could imply, because the girls are
African American and may be members of a lower socioeconomic class, that their
African American science teacher plays a more import role in promoting their interest in
science. The different generation student experiences were somewhat the same as the
participating teacher’s experiences in so much as receiving support and help with
classwork.
Teaching Career
Ms. Jones describes herself as doing a good job; acquired a good knowledge of
the content area; and the kind of person that want to be different from other teachers. She
also describes herself as one who strives to keep her classroom exciting; having good
classroom management; and wants the students to enjoy coming to class. Ms. Jones first
took the alternate route to acquire a teacher certificate in math. She acquired a substitute
teaching position was for a middle school math teacher that became ill. Her teaching
requirements included teaching a group of students who had failed the math portion of
the required state test. She soon started teaching middle school math but she had a strong
desire to teach science.
And in this class we were talking about goals, things that we wanted to do in, in
our lives, and I said that one of the things that I wanted to do was teach science,
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um because I have a love for Science. I have a degree in Chemical Engineering,
so science was a natural, you know, a natural interest of mine. Being able to teach
science… um just kind of renewed the little, the little curiosity that I had about
certain things.
An important point, according to research (Xu et al., 2012), is that, to promote
students’ interest in science, it is important for the teacher to have an interest in science.
While the participating teacher clearly expressed her interest she engaged in a little
research that led to the discovery that she was qualified to receive the teacher license
required to teach science. She taught middle school math for seven years and middle
school science for four years. Ms. Jones acquired and sustained a position as a successful
teacher of science. She is highly qualified according to the terms of the NCLB to teach
the advanced courses at the high school level that prepares the students for college.
The participating teacher is currently serving her third year at the current majority
African American high school. The first of the three years she taught Algebra I because
of the need for a highly qualified teacher for the subject. The following year and currently
she is teaching Physical Science, Accelerated Chemistry and Chemistry. Her classes
include 9th, 10th, 11th and 12th graders. She categorized her classes as a variety including
two Chemistry classes, one Accelerated Chemistry and three Physical Science classes.
She has a majority of juniors and seniors or 11th and 12th graders. Physical Science class
includes freshmen, sophomores, juniors and seniors. Chemistry class includes mostly
juniors and seniors. Accelerated Chemistry class includes mostly sophomores. The class
involved in this study is the Accelerated Chemistry class which contains all 10th grade
students.
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So with me teaching science I don’t know how to explain the feelings that I have
for it but just… just that little seeing, for the students to be able to see the process
that they’ve talked about or to see the things that they learned about- to actually
see it, it’s just an exciting, …um, uh…, opportunity for me
Ms. Jones believes that her very first group of students was her best group ever.
They were Pre-Algebra, considered to be an Honors Class and an honor for the teacher to
instruct. The teacher then looped or taught a group of students science for two years,
seventh and eighth grade. This group of students graduated once Ms. Jones moved to the
high school level. It was interesting to see the students again and to see that they were
still good students and doing well. A sense of ownership for the group caused the teacher
to monitor the group throughout high school. The students were successful, with some
receiving scholarships and the majority going on to college. The communication between
the teacher and the students was lost after high school.
Well, a lot of students don’t see the, if they don’t…if they’re not…if they haven’t
had a good experience in science, they don’t really see the need for science at this
point…. Um...but if the student had…if the student has had good experience(s)
then they’ll see…they will normally choose career paths
or…um...majors…college majors…that have some type of scientific
background,…um…I see students with, like one student who’s interested in
forensics, and…that comes from activities she’s done that has dealt with forensics
Panther High School
Panther High School student body consists of 1137 children. About 90% of the
student body is African American. The Caucasian students make up about 10% of the
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student body. A very small number of students from other ethnic groups are in attendance
at Panther High School. The male to female makeup of the students is about 50% to
50%. Panther High School served 100% free and reduced lunches to the students.
Information gathered about the faculty/staff during an interview showed a total of
120% certified staff members. The one hundred twenty certified staff members include
56 African American females, 23 African American males, 29 Caucasian females and 12
Caucasian males. The support staff consisted of 10 cafeteria workers, 7 custodians and
about 4 security guards.
Panther High School is beautiful, spacious and the students may choose from over
115 courses, including IB, honors, and advanced placement courses. Panther High School
offers a wide range of extracurricular activities including all areas of sports, band, drama,
Frontline Show choir, and extra-curricular clubs. While Panther High School offers a
range of courses to accommodate the students the participating teacher believes that the
students that enroll in her classes are focused with a goal for life.
When they get to me, it’s basically on the chemistry level, I think that they are ,
that they have made up in their mind what they are going to do, they know that
they need the class and they are, …um…they have pretty strong academic skills
and the desire to do well.
The school mainly focuses on the subjects that are required to be involved in the
state testing at the end of the year. Currently Chemistry is not a requirement of this
process. Panther high school is still looking at ways to analyze the data from those
students. The analysis of the data could be considered as a great way to observe the
amount of interest the student participants have in the subject. So analysis of the data
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could indicate strengths and weaknesses as well as interest levels according to Mrs. Pace,
the principal.
Our teachers do meet in Professional Learning Community (PLC) groups every
Wednesday and they do look at student data. We are beginning to collect data,
um, in, in, uh, you know, we’ve looked at collecting some data with our chemistry
students, because, you know, like I said, right now, we’re really focusing on
subject area, and we’re looking at branching out. So, um, chemistry is one of
those areas where we have looked at trying to collect some data. Right now, that
process is still very much in the works, as far as collecting data specific to the
classes that the teacher teaches.
Panther High School uses Educational Leadership Solutions (ELS) as a
monitoring instrument for the students. Students that are provided with quality
instructions that promote their interest may show great interest in the subject taught and
score well on a monitoring instrument. Students that do not score well on a monitoring
instrument, according to this study, it could be said that the need for a different
instructional approach is necessary to promote their interest in the subject and enjoy
learning.
Teacher Strategies Used for Promoting Students Interest in Science
The next section, from the research questions, is a descriptive of the strategies
used by Ms. Jones during or in support of her daily instructions. Strategies she used to
promote her students interest, especially the African American girls. Five strategies stood
out during observations and interviews with students, parents, and the principal. The five
strategies are listening to students and to their conversation; making material relevant to
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the students, guided procedural practices, hands-on science lab activities, and the teacher
as a role model. Also included with the descriptive are quotes from the teacher, the
principal, the parents and the students.
Ms. Jones had much to say about her views of how her strategies implementation
process ended for the school year.
This year was a little…I’ve only...this is just my second year teaching
Chemistry…so I only have this year and last year to compare. But the students I
had this year were different. Last year I had three accelerated Chemistry classes,
and this year I only had one, which is where the young ladies were- they were in
the accelerated chemistry class. And I could really see a difference in the ability
level of those girls, you know, that class to be honest. But they were really, really,
hard-working students, they were kind of competitive, um, competitive with each
other. So I think that is what forced them, or made them motivated them to
achieve higher, higher grades, um, than my previous class.
The African American teenage girls involved in this study have a noticeable
difference in ability levels and the amount of interest they each have in science. During
the student focus group interview the student participants shared their likes, dislikes and
past experiences about science classes. The things that the participants shared were from
their views without any coaching from the researcher. The things they discussed were all
different.
My least interesting thing is, I want to say the math part of it, I can deal with the
math but it’s like the atoms, the molecules, things in that nature. To be honest, I
wouldn’t care if she gave us the questions out of the AP chemistry book all the
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time because they were easy and we could understand them. The least interesting
thing to me is when we have to figure out the polar molecules, ionic bonding, and
covalent bonding. I don’t like the fact that um learning chemistry is a whole one
year deal, and so our teachers are required to teach us everything in that book in a
time period of two semesters, and so, they don’t have a lot of time to cover
everything that they need to cover, because people learn on different skill levels.
So, of the three African American girl comments one can hear this: (a) one
participant likes math, not science, (b) one participant actually does like the science, and
(c) and one participant is more concerned with the amount of time they have to learn the
materials.
Listening to Students and to Their Conversation
Specific reasons about why it would be important to pay attention to students’
conversation to get them interested in science are to know the particular science topics
that interest the students and specifically the African American girls the most and the
least. It is also important to pay attention to the students’ conversation to know what
engaging procedures interest the students. Therefore topics of least interest may be
incorporated into a procedure of high interest to the student. To decide upon strategies to
use Ms. Jones listens to her students and engages in conversations with them in order to
see the areas that interest her students.
I guess I would have to say just by listening to them, to their conversation,…
um…observing, observing,…uh, this,…this,…this year has kind of been a little
bit difficult, it was easier last year because we did science fair projects, so with
them, I was able to see the area that interests them based on the topics that they
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chose, and having conversations with them about,… um, why they picked that
particular topic and so forth.
Ms. Jones develops lessons by listening to the conversations of her students;
student conversations with their peers; with her the teacher or conversations from whole
or small groups.
During classroom observations Ms. Jones frequently reminded students of
information from present and prior science classes; discussions of science information
that involve the students and/or the teacher; information about what is expected or the
courses of action for the class; and thorough explanation of lessons; as well as listening to
the questions, comments and concerns of the students and observing the students in all
classroom settings.
The African American girls were asked during a focus group interview to
describe, as they had previously mentioned, their group efforts and support from friends
that get them interested in science. There was a response from one of the girls. The other
girls nodded their heads in agreement.
It’s easier to talk to friends that go through it because they encourage you and
we’re all trying to make it out of the same classroom, so we all know what
everybody is going through, so we just try an stay as positive as we possibly can
in that classroom to try to help each other out.
I learned from the parent interviews, relating to student interest, that Ms. Jones is
doing a good job making her science classroom interesting while helping the students
understand the subject. If children can understand a challenging subject then they are
probably interested in the given subject. Ms. Casey, a parent, is happy to have her
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African American daughter instructed by an African American Chemistry teacher. She
believes that this is a good example of what her daughter can achieve in life and develop
a strong interest in doing. Ms. Debbie, another parent, does not appear to clearly
understand the concept of having an interest in order to comprehend and relate to real life
experiences through interest. However she does seem to trust the judgment and
information that she receives from her daughter through conversations that are of interest
to the student.
In an interview with Ms. Jones, I asked her to talk about the interest of the African
American girls at this developmental stage. She said that the prior science experiences are
what make the difference. Bad experiences do nothing to spark a student’s interest. But a
good science experience may contribute to the students choosing career paths that are
science related. It is a belief that good science experiences make it easy for students to
understand and transfer the knowledge acquired during conversation. The more
conversation a student engages in about science the chance of a student becoming more
interested is likely. For example many students are not able to visualize things such as
atoms.
But if the student had…if the student has had good experience(s) then they’ll
see…they will normally choose career paths or…um...majors…college
majors…that have some type of scientific background.
When I interviewed the parents they were very aware of what takes place in Ms.
Jones classes from conversations with their children on a frequent basis. What interested
me was how much the African American girls shared with their parents. From my
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experiences as an educator and a parent most teenagers may not discuss school with
adults. This is what one parent had to say.
I believe my daughter is (deep breath) interested in science, um, a little not that
much. She does favor science or math, I believe, over any reading based courses.
She doesn’t like to get it on her own, you know, if she’s got to read something or
just taking notes, I think that bores her a little bit. But she…her…you know, she
enjoys it when they have projects and things to do.
Making Material Relevant to the Students
During the first teacher interview with Ms. Jones, I asked her what she did to
spark her students’ attention or to make the materials relevant to her students in order to
promote their interest. While she described a flame test completed by her and her
students she related it to some things of interest to her students. Things like fireworks,
neon signs and fireplace logs.
Different colors, how specific elements, will…um exhibit or will display colors
when they are heated, and that’s how you get the colors that are in your flames.
So we were able to do a flame test, and looking at a solution that is colorless, but
when you put it in a flame, now it has a totally different color. You hear the
‘ahhhs’ and the ‘ooooos’, because it’s something that they didn’t know at first,
and now they made the connections. ‘Oh is that how they make those, uh,
fireplace logs, they have a, burn a different flame?’ Yes, and that’s how they
make fireworks, and then the neon signs.
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During an interview with Mrs. Pace, the principal, I asked her what specific
advice she had about promoting the interest of African-American students for Ms. Jones
in science. Her answer was this:
I think you have to make the material relevant to the student. If, um, you know,
students in science, for instance, in chemistry, they learn about cells, I mean, not
cells, they learn about atoms, they learn about molecules, and they learn about
how to name compounds, and that sort of thing, but, it has to be made in some
way relevant, so that it does spark an interest in students. Because if they don’t
see it as being relevant to them, then they don’t, uh, the teacher spends a lot of
time throwing out information, but there is very little dialogue with student.
One example I observed in the classroom was a discussion about the genes that
children received from their parents. The African American girls as well as the other
students became very involved in the discussion. They wanted to know the percentages
that were received from each parent, why, etc. While genes are hereditary units in
humans it can be said that they are specific and/or different for individuals. According
to this study the participating teacher strives to make her lessons interesting to her
students. During this specific lesson about genes and DNA the African American girls
indicated through the great amount of questions and discussion shown during this
particular lesson that they were very interested in learning how this information affected
them personally. The participating teacher was very engaged and encouraging with her
students.
The participating parents were asked what are their views and observations about
practices used by Ms. Jones in the classroom to make the materials relevant and to
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promote the interest of the girls. In an interview with a parent, Ms. Ann indicated that
Ms. Jones is consistent in providing daily assignments relevant to the students’ needs for
completion at home. She believes that Ms. Jones is not punishing but equipping her
students for the future. According to Ms. Beth, a parent, Ms. Jones is stern, always
encouraging and appreciated for the strategies she use.
Sequenced Procedural Practices
During the sequenced procedural practices the teacher leads or facilitates a
process of quality instructions about a given topic taken from the required curriculum.
During an observation the participating teacher begin with explaining what the lesson
was about or giving the students and overview of the selected lesson. She also informed
them of what to expect and what is expected of them. The process is not a lecture but
more of the students working through a process during a discussion.
Ms. Jones used sequenced procedural practices that promote the girls interest and
enable the students to get the work done, ask questions, collaborate, give input and
develop a clear understanding of the lesson objective during class. According to Ms.
Jones during an interview she said this.
If it’s something that interests them, they’ll ask more questions about it. I have
students who will, you know, take something that we’ve done in class and say ‘oh
well, um… hey can I do this?’ Based upon something that was said in class or ‘is
this related to that or just conversations that we have. Talking about their goals,
talking about what they would like to do in the future…uh...especially if it’s a
science related goal that they have.
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A sequenced procedural practice used to promote student interest in general, with
girls’ interest in particular was a stem questioning technique. Ms. Jones provided specific
details about a word problem in a story format using real life meaningfulness to promote
the girls interest. An example that was collected during an interview is as follows. The
participating teacher was asked to tell me what she does to facilitate the reading process
in her science class, since she says they don’t like to read. Some of the reasons that
African American girls may not like to read is because the information may be too
difficult, the facts are not interesting, they do not comprehend what they are reading or it
may just depend on the point the teacher is trying to make.
Well, first of all, I’ll ask them to read it themselves. Then, when we moved back
to the lab, I’ll try to demonstrate, I’ll go through and read it and demonstrate. And
then sometimes, I’ll actually, “ok, I’m going to read, and you do what I’m telling
you to do”, and for some reason, when I read it for them, it’s like “oh!” you know,
“oh, that’s all you want us to do?” So those are some of the things I do. I’ll read if
for them myself. I’ll walk them through it step by step. And then I’ll do the, or ill
do the lab myself. I’ll show them ok, I’ll read it and then I’ll do what it’s telling
me to do.
The ability to read, comprehend and relay information is a powerful tool that gets
students more interested in the subject at hand. I was able to tell they were interested by
the questions and continued conversation from the students and especially the African
American girls. They all either had a question or comment. And in this case that subject
is science. During an exchange of comments with the participating teacher and the
researcher it was mentioned that the participating students don’t like to read and they
56

didn’t like to read at the lower level. Prior teaching experience with a lower level of
students reading allows for the comparison to the current tenth grade students. It may be
said from this study that the students still don’t like to read in tenth grade according to
their level of interest in a given subject such as science.
As the lesson continues and the teacher strives to foster the girls interest in
reading; then indications of interest by the girls become evident as they begin to willingly
provide input in their own words according to the facilitated sequenced procedural
practices of the teacher. Next the students are transitioned from a large group into small
groups for collaboration and solving the detailed word problem. During this classroom
observation the students are instructed to complete a board work question that is written
on a promethean board at the front of the room. From my observations the girls appear to
be very relaxed, talkative, enjoying and competitive about the given assignment. The
timer is set for ten minutes and the students are using TI84 Plus calculators. The
objectives listed in one corner of the white board are: (a) I can convert between units in
any measurement system and (b) I want to show a real world application over conversion
factor.
Question: While at the VMA’s, Miley Cyrus, Robin Thicke and Kevin Hart
decided to go to Mexico City from El Paso, Texas. Kevin volunteers his car if
everyone chips in for gas. Miley ask how much the gas will cost per person on a
round trip since her record sales aren’t doing too well. Kevin says he doesn’t
know but he does tell you that it is 2015km to Mexico City, there’s 11 cents to the
peso, and gas cost 5.8 pesos per liter in Mexico. His car gets the gallon, but they
still don’t have a clue as to how much the trip is going to cost in dollars.
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Ms. Jones circulated throughout the classroom during the ten minutes to provide
one to one instructions as needed. She talks the students through the scientific steps to
complete equations. She uses the methods of asking questions, reflecting on prior lessons
or providing informative information. My observation of the students during this activity
reflected a sense of enjoyment. They were engaged in positive, collaborative
conversation throughout the process of figuring out the cost of a trip in dollars. Some
indicators that allowed me to make these inferences were the students working together
to reach the same goal. The students were respectful of each other’s input. Everyone in
the group participated voluntarily. The students are relaxed and everyone in the group is
working hard to complete assignments.
One aspect of guided sequenced procedural practices used by Ms. Jones is the
differentiation her instructions to promote the interest of the African American girls. She
strives to enable, encourage and emphasize a learning process with the girls to problem
solve using paper, pencil, classroom charts and the promethean board. To be specific
individual students worked a problem at the board while remaining students were
instructed to work at their seats, lab experiments, collections, comparisons, etc. It is
believed that if a teacher is to be effective the instructional methods used should be
meaningful and varied.
During one observation the teacher asked specific students to place specific
questions from the homework assignment on the board. They discussed, as a class, each
problem and students were asked to explain and justify the steps upon arriving at their
answers. She reviewed each problem and allowed students to ask questions as needed.
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Hands-on Science Lab Activities
Hands-on Science Labs engaged the entire class in activities that were discovery
learning. Ms. Jones’ teaching strategy of hands on science lab appears to be to be the
most effective of her strategies used to promote the interest of the African American
girls. Ms. Jones tries to avoid the usage of language that students do not understand. A
good example is the use of the chemical terms displayed on the classroom wall. The
students are directed to refer to it or they refer to it independently for a clear
understanding of the lesson in progress.
During an observation students conducted a “Cookie Lab”, in which the objective
was mole conversion. Upon completion of the lab activity, students were able to identify
proportional relationships between reactants and products and see how changes in the
ratios affected the outcome of a reaction, or, in this case, the quality of their cookies. On
the board, the teacher placed recipes for two kinds of cookies: Chocolate Chip and
Snicker Doodle. The recipes were written with the ingredients in moles and the students’
task in the lab would be to convert moles to grams. While this activity is a lab experience
it still has a sequence to follow. They were also given the chemical formula for all of the
ingredients and required to show all work.
A part of the lab was coming to class prepared with conversions already done
before they arrived. If they were unprepared, they did not receive credit for the lab, which
counted as a test grade. Ms. Jones assigned each group a kind of cookie, alternating
between groups. She then instructed the students to copy down the mole value for each
ingredient in the recipe and the chemical formula for that specific recipe as well.

59

The students were very talkative, excited and very interested about the lab
experiment. They were so engaged they had to be reminded several times to settle down
and to copy the ingredients as quickly as possible so that they could move on to
something different. While students copied the assignment, the teacher answered
questions from the students about the assignment. The questions were from skills or prior
knowledge that they applied, thus giving the students ownership of the lesson. After each
group had mixed the ingredients they placed the cookies in the oven to bake. During the
entire duration of this lab experience the students were engaged with much interest.
Labs require safety and teacher guidance. She normally just does a search on the
internet and makes adjustments to cover the required objectives. While the students learn
how to write chemical reactions, balance the equations, and then identify what’s going on
this is what the teacher and a student has to say.
So it’s…it’s really easy to just simply talk about it in class where you need to
give them the reactions, tell them that this is what happens and have them to write
out [what would] happen. Being able to show them chemical reactions, that is
what really catches…, captures their attention.
The African American girls like the actual involvement in the lab activities and
the individual science fair boards. They show what is the most interesting to them
individually through the topics they choose to report out thorough the science fair
projects. Science fair topics that the students may be interested in may include but are not
limited to the creation of volcanoes, the comparison of Pepto Bismol and Phillips Milk of
Magnesium for quick gas relief, liquid dish detergents that clean the best, etc. The girls
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expressed their interest in the science labs to me on more than one occasion during
interviews. On one occasion this is what three of the African American girls said.
I’m Denise and I’m more of a hands-on person, so I enjoy most of the labs where
we get to weigh and measure stuff and combine things and watch reactions.
This is Fancy, and I like going to labs as well- that’s pretty much it.
My name is Barb and I enjoy mixing chemicals and seeing what happens.
Some students become interested or have an aha moment about topics of interest
while listening to the reports of their classmates or peers. Ms. Jones also expressed to me
during the interview process that the girls love the hands-on science labs the most. Ms.
Jones actually loves the hands-on labs and science activities as much as the students. I
believe that the interest of the teacher in the labs influenced the interest of the students.
She explained:
I really enjoy doing labs, so that, it’s good to give them that… the background
information, you know, the content, and then to be able to go in and do the little
experiments, do labs,… um, it’s just,…. I don’t know how to explain the feelings
that I have for it but just… just that little seeing, for the students to be able to see
the process that they’ve talked about or to see the things that they learned aboutto actually see it, it’s just an exciting, …um, uh…, opportunity for me.
Parents also describe their daughters’ interest in the science labs. One parent, Ms.
Ann, said this during an interview.
But, uh, when they do lab work, she tells me about what they do. You know, with
lab work, so I think the hands-on side of her science classes she’s always enjoyed.
So, I think that’s probably the extent of her interest in science, if it’s interesting to
61

her, which I know that’s not different from a lot of teenagers, but um, with her
over the years that she’s had science she’s always been excited when they “do
stuff” in science.
The parents of the girls also told me during their interviews that their daughters
have an interest in science and in the science labs in particular. For the labs the
participating teacher provides the students with step by step activity sheets to use during
each lab. One parent, Ms. Evans, stated:
Erin is always trying different things; she’s just interested in, in, in finding out
different things and how to work different things.
Ms. Faith, another parent, said:
Fancy is very interested. Well Fancy is interested in a lot of subjects, but, uh, she
likes doing those boards they have to do. The science fair boards, she likes
science period. The most interesting science fair project she did was that board
that Fancy did when she had to compare Pepto Bismal, Milk of Magnesia, and, I
think it was one more, and see which one of ‘em was the best and why she
thought it was the best.
Ms. Jones, the teacher, said:
My African American girls are not afraid to get back there and do the activities
themselves, they do not have to have the young men to help them. Most often
times they are the leaders in their groups and um… Science is something that
interests them. They are not looking in traditional careers. Yes, you do have the
girls who want to be nurses, but you also have the girls who want to be
biomedical engineers and biology majors, um…your physical therapists, so I
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think that the change in their perception of science once they get to the high
school and also being in a class where they are allowed to experiment and explore
helps them to make up their mind about what types of goals they want to have in
the future and what types of careers they want to pursue.
According to Ms. Jones they were able to do more labs this year, than last year
due to teacher planning. But she is still having an issue with getting labs completed in the
time that she thought they should be completed in; as opposed to how long it actually
took them to complete the lab. During my interviews with the principal, students and
teacher the one thing that was very obvious is the love for the hands on lab activities.
Because that’s one of the biggest things I want to do, I want to show them how
this hands on that they are doing, how it applies, you know, not just do labs
because labs are fun, I want us to have a discussion about labs.
The classroom was equipped with a lab that was furnished with the appropriate
amount of supplies to enhance a lesson. Large charts with chemical names and
abbreviations are placed throughout the room. According to the research students’
interests and attitudes related to science are significantly differentiated according to age
and gender, as well as to socio-economic and cultural background (Brickhouse & Potter,
2001; Catsambis, 1995; Christidou, 2011). These factors –combined with the classroom
environment and science teaching practices employed- are considered as particularly
important in shaping students’ multiple and fluid identities (Brickhouse, 2000; Buck,
Cook, Quigley, Eastwood, & Lucas, 2009; Calabrese Barton, 1998; Christidou, 2011;
Crawford & Unger, 2000; Tan & Calabrese Barton, 2008a, 2008b).
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Ms. Jones is aware that her students are different and she is very concerned about
providing her students, and particularly the African American girls, with the appropriate
strategies that will promote their interest in science. The five strategies are listening to
students and to their conversation; making material relevant to the students; guided
procedural practices; hands on science lab activities; and the teacher as a role model. As
it is noted by previous literature leaders in STEM education, business, and industry have
expressed concern that interest in science and science related careers among U.S. students
is failing to keep pace with the expected demand for a scientifically-literate work force
(National Academy of Sciences, 2007). During the late 1970s and early 1980s the quality
of science education in schools, particularly in the United States, was seriously
challenged (Hofstein et al., 1990).
But for them actually to be scientists, and I try to give them the opportunity to be
scientists as much as possible, so that , again, if there is something that interests,
them, they will continue on to pursue that particular area. Most students want, in
chemistry, the thing that I’m always asked is ‘When are we going to mix
chemicals and blow stuff up?’ That is the idea that students have. Mixing
chemicals and blowing stuff up. So, whenever I can allow them to mix chemicals
safely and see a reaction that occurs that they didn’t expect to occur, that always
peaks their interest. Burning things, they like that kind of thing, but also
connecting it to the content. In the lab that they previously did, with the burning
of the magnesium unexpected result that will always peak their interest.
Ms. Jones was asked during another interview to talk about the students levels of
discovery from the labs. She answered:
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I was not satisfied, um, with their level of discovery. And, again, I think it goes
back to them thinking that the labs are hard. I think, if I, if they could, …for
example...We did a lab on percent composition, and before we did the lab, I
talked, I had already lectured about percent composition, but the way the lab was
set up, maybe if they had just done the lab, taken their time, and went through the
lab, then they would have discovered what percent composition is, and we could
have built off that. You know I try to tell them, just go on and take a chance and,
you know, take a chance and just do the lab, you know, and discuss it. They don’t
like to discuss things either. There was one group, and one of the African
American girls was in a group with another student, and I watched their lab and
just listened to the discussion, and the discussion they had was beautiful , and I
told them , this is what I want y’all to do, this is my point of having labs. They
talked about what the lab was about, and just to listen to the conversation, if I can
get that every time, you know, I would be satisfied.
Ms. Jones is very concerned about what and how the African American girls learn
about chemistry. She would rather they learn through discovery so that the discovery is
meaningful and actually a lesson learned. She incorporates lecture but she thinks that
freedom to engage in the labs would be more memorable for her students. During an
interview her principal stated:
I think the one thing that she does, probably as well as or maybe even better than
a lot of the members of her department is the, um, differentiation that she provides
in her classroom. Um, it’s not lecture, lecture, lecture; it’s not lab, lab, lab. There
are many different activities that go on every day in her classroom. So, you know,
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students are exposed to many different, um, you know, whatever their learning
style may be, there is something there for them. And the teacher is great about
pulling in resources, sometimes it may be a YouTube video, it might be a
demonstration, it might be a lab, you know, it might be, um, some sort of activity,
and some days it is notes, but, she does a great job of kind of mixing things up,
and um, staying fresh.
Variety and meaningfulness are important when adjusting to the needs of the
individual student as a way of promoting students’ interest in science.
A Role Model
According to the research as they advance from primary to secondary education,
students rapidly lose their interest in science (Baird & Penna, 1992; Christidou, 2011)
and cease seeing it as a viable option for their future, or associating it with their success
aspirations (Bowtell, 1996; Christidou, 2011; Kahle & Meece, 1994). Rosser (1997)
proposed, as a solution to the gap, that the students be exposed to science mentors and
role models with similar backgrounds.
The present study also found the importance of role modeling. Studies show that
Black teachers serve as role models in classrooms to encourage and motivate students to
be successful. Additionally, they bring teaching styles and interpersonal techniques that
are often based on cultural influences that are more readily understood by Black students
(Foster, 1993, 1994; Irvine, 2003; Ladson-Billings, 1994; Lynn, 2006; Mensah, 2009).
According to Foster (1994) and Lynn (2006), the mere presence of culturally sensitive
teachers reduces the hostility and anger generated by feelings of alienation that are
experienced by many students.
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Ms. Jones’ beliefs that she handles her classroom well, has strong work ethics,
and tries very had to make a good impression upon administrators allowed her to be
moved to the science area. As a knowledgeable black woman the participating teacher
can be described as self-reliant while she is a member of the small number of African
American science teachers in the science work area. From observation and interviews she
indicated seriousness about her goal to become a science teacher that promotes the
interest of her students in science.
Even though I am a teacher, I am a science teacher, that’s kind of different, and
also a math teacher as well. So as far as specifically saying that… that I am a role
model for them, no one has specifically said that. But I do sense that me being the
person that I am shows them that they can be whomever or whatever they would
like to be.
During the interview the participating principal described how Ms. Jones
provided for the individual needs of her students. She was described as providing a
variety of instructional strategies and doing it better than other members of her team of
teachers. The teacher used strategies to include hands on labs and sequenced procedural
practices to promote the interest of African-American teenage girls in science-inside and
outside of her classroom. These strategies were perceived as more effective due to role
model/mentoring of the African American science teacher.
She reflects on the African American Teenage girls in her current class as they are
somewhat similar to her at the same age.
You know, it’s interesting that, I have, with our school makeup, I have quite a few
African American teenage girls in my classes, and in the chemistry class, they are
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normally the ones who do pretty well, they know what their goals are, they know
where they are headed, and they are not afraid to step up to the challenge and do
well. They are very competitive…uh, with each other, and with the other students
in the class. They want the top grades. You normally think that girls are going to
be quiet in the classroom and, uh… be more submissive to the young men,
especially in a science class, but that’s not the case.
During one teacher interview the question was asked does she think or feel that
the African American girls view her as a strong model to pattern themselves after. The
interest was in knowing if the girls are interested in patterning themselves after the
teacher and specifically relating to science interest. While Ms. Jones is not quick to take
credit for her self-accomplishments but from observations and interviews that she is very
good at what she does in the education field of science.
Teacher Professional Development and Instructional Planning
Science teaching is such a complex, dynamic profession that it is difficult for a
teacher to stay up-to-date. For a teacher to grow professionally and become better at the
teaching of science, a special continuous effort is required. During the first few years of
science teaching, each teacher needs special help and consideration. Then through the
teacher’s career, opportunities should be provided to enable teachers to extend their skills
and knowledge (Showalter, 1984).
The participating teacher displays a love for science, continues to learn and strives
to enhance her skills and ability as a teacher to promote the interest of her students,
especially the African American teenage girls. One thing that Ms. Jones does on her own
is to ensure that she maintains the level of teaching effectiveness in science by engaging
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in professional development workshops to connect with other teachers in her profession;
to compare and seek different methods used by others; and the desire to seek ways to
make learning meaningful while promoting students’ interest. During an interview she
express something she wants to achieve with the students and her plan is to listen to and
observe the strategies of others during her professional development workshops.
One of the biggest things I want to do, I want to show them how this hands on
that they are doing, how it applies, you know, not just do labs because labs are
fun, I want to them, I want us to have a discussion about labs, and we, I haven’t
achieved that goal yet, so that’s one of the things that I’m going to be working on.
I would like for them to be able to just go in and experiment and discover things
on their own.
The participating teacher engages in a professional development every year to
enhance her career and enhance her ability to recognize the need to and adjust instruction
in order to meet individual need while promoting the interest of her students in science.
The participating teacher talked about some professional developments that she enjoyed
and were very beneficial to her. She has participated in Champs, a workshop to promote
math and science. The Champs program provides many activities for teachers to use in
the classroom. She is not a note taker or lecturer type teacher because she believes these
methods easily bore children. Ms. Jones does not want to bore her students. The Champs
program provides teachers with the opportunity to learn new strategies and/or enhance
the strategies that they are currently using in their classroom especially science. For
example, the lab strategies the participating teacher is using may provide a different set of
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steps for the different groups but they may produce the same outcome. In this study the
lab experiments followed the same steps for each group to produce the same outcome.
In order to promote the interest of the students in science it is important for the
teacher to possess quality teaching skills. According to previous research teaching
quality is critical to achievement, especially for students who are most dependent on
schools for their learning (Darling-Hammond et al., 2007). Teachers who enter teaching
without adequate preparation often end up resenting and stereotyping students whom they
do not understand, especially when these teachers’ lack of skills renders them less
successful (Darling-Hammond et al., 2007).
Panther high school is affiliated with one grant that provides funding for
professional development called Inspire through MY State University (MSU). The MSU
staff members are working with one teacher in the school. The teacher involved is a
Physics and Math teacher.
The school also incorporates their own weekly professional developments. Ms.
Jones described another professional development she planned to attend during the
summer and what she expected to learn from the experience.
Well, I’m going to Jay State University for their Project MAST this summer.
M-A-S-T and it stands for Mississippi Academy of Science Teaching. It’s a three
week residential program at State. We will have classes each day from 8-5:30. So
the summer part is just the summer part. And then there will be follow-up
Saturdays. So there are 5 Saturdays throughout the year that I’ll go back and we’ll
do workshops and so forth. And then staff from the project will come to my
classroom and observe me and also come back and do activities with my class.
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Professional developments are considered to be great for the continued lifelong
learning of the teacher. In order to keep up with the challenge the African American
Science teacher engages in a professional development every year to enhance her career.
A pacing guide developed by the participating teacher and teachers of the same
subject area during a professional development is used to cover the necessary curriculum.
Her instructional methods are a display of varied, meaningful instructions. Examples that
I observed were guided practices, teacher lead discussion, student group work and
discussion, hands on lab work and independent student assignments to be reported out.
The principal’s interview also gave indications of Ms. Jones as a strong, effective
African American science teacher. Mrs. Pace, the first year principal of Panther High
School said she expected to see bell to bell, quality and rigorous instruction. She served
for 7 years as the assistant principal at Panther High School before becoming the
principal.
Well, I think that expectations and goals there (Ms. Jones) are the same as
expectations and goals for any other classroom, um, the... a couple of things that
we really are looking for is bell to bell instruction; we’re looking for quality
instruction, and also rigor of instruction. And we monitor that through an online
program, and online, um, we use an online walkthrough tool, and we use an
online observation or set of observation tools. So that we can know exactly what’s
going on there, as far as, instructionally. Is the teacher delivering instruction? Is
the instruction, um, rigorous...that sort of thing.
Ms. Jones, the teacher, also prepares meaningful plans for the implementation of
quality instructions. Her daily plans include a date, materials to be used, procedures to
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follow, evaluations to measure student learning and bell work to get the lesson started
with all student involvement.
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CHAPTER V
SUMMARY

A unique aspect for this study is that it is the study of an exemplary African
American science teacher; a group of teachers that have a noticeable very small or
missing presence from the area of science learning, The purpose of this study was to
focus specifically on science teaching that promote the interest of African American
teenage girls in the science classroom of an exemplary African American science teacher;
focus on, observe and examine the planning, teaching and learning strategies used by an
exemplary African American science teacher.
According to some previous literature (Bondy & Ross, 2008) teachers can do a
good job at creating valuable lessons but student engagement must exist. Although
teachers that work in schools of high poverty know their students well and are passionate
for them, they still do not understand them “enough to make a difference” (Bondy &
Ross, 2008, p. 54). Rosser (1997) proposed as a solution to the gap that the students be
exposed to science mentors and role models with similar backgrounds. While the
previous research indicate that the existence of engagement and a teacher role model of
similar background may help to narrow the gap that exist between African American
students, especially girls, in science. The researcher used a system of record keeping for
this study throughout the entire process to include note taking, audio taping and
continuous review of all the information each time more data was added. The information
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was transcribed by the researcher and reviewed by the science teacher. We engaged in
conversation to identify areas of interest in science to the students. Interest was identified
as actual engagement of class activity and response through verbal communication.
Data from the study showed that the exemplary African American science teacher
used five major strategies to promote the interest of her African American teenaged girls.
The strategies included are (a) listening to students and to their conversation; (b) making
material relevant to the students; (c) guided procedural practices; (d) hands on science lab
activities; and (e) the teacher as a role model.
The strategy of listening to students and to their conversation involves constantly
paying attention to students’ conversation. It can be said from observations and
interviews with the teacher to get them interested in science are to know the particular
science topics that interest the students. Specifically listening to the African American
girls conversations about their most and the least interest in science.
The strategy of making material relevant to the students is the ability of the
teacher to make the material relevant by using terms and names that are familiar to the
student during their time outside of the science classroom. One example is when the
teacher describes a flame test in the lab experiment completed by her and her students.
She related it to some things of interest to her students. Things like fireworks, neon signs
and fireplace logs.
Ms. Jones used guided sequenced procedural practices mostly during whole group
classroom instructions. However the teacher also stated that there were days that she did
use smaller groups of four or five students. Ms. Jones used sequenced procedural
practices that promote the girls interest when they lead group discussions using a
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promethean board and enable the students to get the work done, ask questions,
collaborate, give input and develop a clear understanding of the lesson objective during
class. During the sequenced procedural practices the teacher lead or facilitated a process
of quality instructions about a given topic taken from the required curriculum..
Ms. Jones also used hands on science lab activities. She used small groups of
four or five students per group. The African American teenage girls expressed that this is
their favorite and most interesting way of learning very hard materials because they are
learning by doing or actually involved. They were able to see as well as understand the
exciting concept of learning science through a hand on approach.
The fifth strategy used by Ms. Jones is the teacher as a role model for the African
American girls. It is expressed in a previous research that an African American teacher of
science that shares a cultural experience similar to the African American students may
influence them to pursue an interest in science. It is believed that their teaching styles,
presence, beliefs, influence and motivation are all factors that could work to close the gap
that exist in the African American girls interest in science.
How the Study is Similar to Previous Studies
There have been few research efforts that focus on diversity and equity issues in
science instructions and few that specifically place attention on culturally relevant
pedagogy in science classrooms. Research efforts that focus on diversity and equity
issues in science instructions have focused on students from diverse languages and
cultures, but few specifically place attention on culturally relevant pedagogy in science
classrooms. According to Texeira & Christian (2002), students representing other racial
and ethnic groups can achieve success in school when they have high-quality Black
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teachers who are knowledgeable about their content areas, pedagogy, and child
development (Mensah, 2009). So in reference to previous study it may be said that
exemplary African American science teachers that are very knowledgeable and uses
quality strategies can promote the interest of African American teenagers in science.
According to the researchers review of the literature, A survey of 6th – 12th grade
students was conducted by Desy et al., (2011) to measure their science related attitudes
and interests. Significant gender differences were found among these students. Females
reported more anxiety about science as well as less motivation in and enjoyment of
science than males (Desy et al., 2011).
Another study found during the research for this dissertation is when Welch et al.
(1984) reported that despite the effort to improve science curricula there existed a great
concern with the problem of low enrollment in high school science courses (Hofstein et
al., 1990). The researcher for this dissertation reported that only six African American
teenage girls are enrolled in the Chemistry class taught by the participating teacher. From
the researchers observations the African American teenage student participants were
clearly outnumbered by sex and race. This finding may be similar to another research that
is stated earlier in this study. There is increased need for secondary school level students
to be exposed to stimulating science education (NCES, 2004; National Science Board
[NSB], 2006) and for more students, especially females and other members of
traditionally underrepresented groups, to be exposed to and experience careers in science
(Reis & Park, 2001).
In another related research the teacher in my study can be characterized by the
characteristics of an exemplary teacher. The characteristics of the teacher in my study
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may also extend previous studies. De Rose et al., 1979 and Berliner, (1984) suggest in
their literature that one of the approaches to promoting science interest is to look at the
practice characteristics of exemplary teachers and the learning environment in their
classrooms. Tobin & Fraser (1987; see also Gallagher & Tobin, 1987) summary of their
results conclude that exemplary science teachers are characterized by their ability to:


Organize activities in the classroom.



Implement diverse methodologies and activities in the classroom.



Set a wide range of learning goals.



Demonstrate a constructive approach towards teaching of the sciences.



Create a positive learning environment.



Convey to the students the relevance of science to the individual and society.



Carry out experiments that help students understand the scientific concepts
studied.
The participating teacher for this study displayed most of these characteristics

during interviews and observation. Her ability to organize activities in the classroom;
create a positive learning environment; and carry out experiments that help students
understand the scientific concepts studied were most visible in the hands on lab strategies
section. Examples include a lab that was furnished with an abundant amount of supplies
to enhance and provide for a quality lesson. Large charts with chemical names and
abbreviations are placed throughout the room and students are either directed to refer to
them or they refer to them independently. This helps to provide for a clear understanding
of the lesson in progress.
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Implementation of diverse methodologies and activities in the classroom; setting a
wide range of learning goals; and demonstrating a constructive approach towards
teaching of the sciences were observed while the participating teacher demonstrated all
five learning strategies in this study. Strategies included are listening to students and to
their conversation; making material relevant to the students; guided procedural practices;
hands on science lab activities; and the teacher as a role model. Conveying to the students
the relevance of science to the individual and society was observed in the making
materials relevant to the student. One example observed in the classroom was a very
student involved discussion about the number of genes that children received from their
parents.
How This Study Extends Previous Studies
The present study extends previous research in several important ways. It
provides descriptions of strategies used by an exemplary African American science
teacher during or in support of her daily instructions in order to promote African
American girls’ interest in science in particular. The five strategies used by the teacher
participant include (a) listening to students and to their conversation; (b) making material
relevant to the students; (c) guided procedural practices; (d) hands on science lab
activities; and (e) the teacher as a role model.
Two strategies, listening to students and to their conversation; and making
material relevant to the students could extend studies by Foster (1997) and Mensah
(2009) by adding to the list of characteristics that teachers share with students. While the
teacher listens and strives to make teaching strategies relevant or interesting there has to
exist a focus on the whole child. To promote the interest of African American students,
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especially girls, there has to exist a pattern of cultural communication that is readily
understood by the students. If this connection is not present then students’ interest in
science may be little to none existent. Foster cited characteristics that teachers share with
their students, (e.g., kinship, connectedness, and solidarity). She also argued that Black
teachers teach from the perspective of educating for competence in community and
culture, and that they consciously fashion philosophies and pedagogies from childhood
experiences (Mensah, 2009). Further, Foster (1997) cited five factors of effective Black
teachers. These include: cultural solidarity with students, linkage of classroom content to
students’ experiences, incorporation of culturally compatible communication patterns,
use of familiar cultural patterns, and focus on the whole child (Mensah, 2009).
My findings for this study may be related to the study by Xu et al. (2012) through
discussion about school level, student gender, teacher strategies, role model and teacher
professional development. It was found that the interest of African American students,
especially girls decrease as they progress from primary to secondary. Also found in this
study is the existence of a shortage of exemplary African American Science teachers
needed to connect culturally, serve as role moles and provide quality teaching strategies
that are necessary to promote student interest in science. As stated in research by Xu et
al.( 2012), unfortunately, research on science education often fails to concurrently
address science disciplines and student diversity (Lee, 2004; Xu et al., 2012).
Consequently, there is a critical need to open a new avenue of investigation. One
promising starting point is to investigate how exemplary African American teachers
promote student interest in science. This type of research is important because (a) a
sociocultural perspective in science education implies that cultural practices that are
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socially in fields outside of school may spark and increase student interest in science
learning (Elmesky & Seiler, 2007; Upadhyay, 2006; Xu et al., 2012) and (b) research on
African American education and successful African American teachers indicates that
African American students benefit from exposure to African American teachers (Foster,
1997; Irvine, 2003; King, 1993; Villegas & Irvine, 2010; Xu et al., 2012). To compare, a
previous study included elementary school students of eight teachers (Xu et al., 2012),
and this study involves the formal classroom settings of one exemplary African American
teacher of African American teenage girls in high school. This previous study included
boys and girls while this study only included girls. Thus, it can be argued that the present
study extends previous findings with exemplary African American teachers at the
elementary school level to an exemplary African American science teacher at the high
school level, with particular attention to African American teenage girls.
Limitations and Research Implications
Although the data collected in this study were adequate to draw conclusions and
answer my research questions, there are four limitations. First, the study only lasted for
one semester. This length of time for the study could have been extended to a longer
period of time and allowing time to gather more data. The length of time allotted for
interviews could have also been longer or untimed. Second, there were only six student
participants which limited the amount of response that could have been collected during
the interview process. There could have been more students to provide information about
what strategies their teacher uses to promote their interest in science. If there were more
African American students they could provide more information about how well they
relate to or whether they see their African American science teacher as a role model that
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promotes their interest in science. There could have been a more in –depth conversation
about the African American science teacher as a role model for African American
students. More response could have resulted in more avenues to research about the
needs of African American female students in relation to their interest in science.
Third, more time in this study would have allowed the researcher to observer and
interview more exemplary African American teachers in other settings. This could lead to
more research about classroom settings or environments and the type strategies used by
the exemplary African American teachers. The researcher could have also followed up
with some former students of the teacher to gather more data about how student interest
is promoted by the exemplary African American science teacher. The formers students
could have provided their views about what they wanted in their prior science classes that
could have promoted their interest and influenced a career for them in science if they are
not there already. Fourth, the inclusion of African American boy along with African
American girls to gather data about what promotes their interest in science and compare
the difference in boys and girls. Because there is a very small amount of research about
African American science teacher a study like the present study may provide insight for
new research about how to address the need for more exemplary African American
science teachers. Future study can also provide an understanding of the lingering racial
gaps in science learning and science-related career choice, and the noticeable absence of
voices of exemplary African American science teachers from much contemporary
research on science education (Xu et al., 2012).
A study of exemplary African American teachers is likely to provide a productive
starting point much needed insights for extending the study promoting students interest in
81

science. The focus on exemplary African American teachers is especially warranted
because of (a) the growing emphasis on science education embodied in NCLB, (b) the
lingering racial gaps in science learning and science-related career choice, and (c) the
noticeable absence of voices of exemplary African American science teachers from much
contemporary research on science education (Xu et al., 2012).
A previous study noted that the teacher-student connection, one of the most
powerful pieces of the academic achievement puzzle for students, is of key importance to
students of colour in present day classrooms (Roberts, 2010; Siddle-Walker, 1993;
Strahan & Layell, 2006). The present study gives further support to the great need for
African American student to be exposed to African American teachers. African American
girls may view and African American female teacher as a mother figure and possible
show less resistance in a difficult subject like science.

Other studies also show that

Black teachers serve as role models in classrooms to encourage and motivate students to
be successful. Additionally, they bring teaching styles and interpersonal techniques that
are often based on cultural influences that are more readily understood by Black students
(Foster, 1993, 1994; Irvine, 2003; Ladson-Billings, 1994; Lynn, 2006; Mensah, 2009).
This study may provide more insight about the comparison of boy’s interest to
girl’s interest in science and what may cause the decline of interest as the students move
from primary to secondary. What is clear from an extensive literature on the subject,
mainly as a result of a serious consideration and investigation of the problem in the
1980’s, is that girls’ attitudes to science are significantly less positive than boys
(Breakwell & Beardsell, 1992; Erickson & Erickson, 1984; Harding, 1983; Harvey &
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Edwards, 1980; Hendley et al.,1996; Johnson, 1987; Jovanovic & King, 1998; Kahle &
Lakes, 1983; Osborne et al., 2003; Robertson, 1987; Smail & Kelly, 1984).
Students’ interests and attitudes related to science are significantly differentiated
according to age and gender, as well as to socio-economic and cultural background
(Brickhouse & Potter, 2001; Catsambis, 1995; Christidou, 2011). These factors –
combined with the classroom environment and science teaching practices employed- are
considered as particularly important in shaping students’ multiple and fluid identities
(Brickhouse, 2000; Buck, et al., 2009; Calabrese Barton, 1998; Christidou, 2011;
Crawford & Unger, 2000; Tan & Calabrese Barton, 2008a, 2008b).
Implications
African American students lose interest in science as they advance from primary
grade to the secondary level, especially girls. There are few exemplary African American
science teachers that can serve as role models and provide quality teacher strategies that
will promote the interest of African American students in science. In this study, critical
implications related to research for investigating the absence of exemplary African
American science teachers and quality strategies they use to promote the interest of their
African American teenagers, especially girls.
Implications for Practice
The present study has important practical implications. The results in this study
implied that the lack of the presence of more exemplary African American science
teachers has an impact on the level of interest that African American students have in
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science. This could indicate to researchers that there is a great need for more practical
research that may lead to closing the gap of missing African American science teachers.
The results in this study also implied that quality teacher strategies impact the
interest of African American students, especially girls, in science. This is an indication
that African American students have a need to connect with quality strategies that capture
and hold their interest in science. It is further implied that cultural differences are
important with African American students because they have a need to connect with
similar experiences. While all five of the strategies used by the science teacher in this
study worked well for her students, the hands on science labs seem to promote the
greatest amount of interest in science, especially with the African American girls. The
physical involvement seemed to capture and the student’s interest.
African American teachers’ serving as role models is another practical implication
for this study. Students are able to connect with teacher role models that share similar
experiences inside and outside the classroom. They are also able to talk with the teacher
role model in a cultural language that is better understood by the teacher. This could
allow the student to feel more comfortable with a difficult subject and increase the level
of interest in science.
Another practical implication for this study is that the African American girls lose
interest in science as they increase in grade levels. This could be a reason for teachers to
become more involved in professional developments and share quality strategies that
could work from primary to secondary level. They could also work to find the strategies
the interest the students the most and the least.

84

The present study found five strategies used by the teacher participant that were
effective in promoting the interest of the African American teen age girls in the science
classroom. The strategies were (a) listening to students and to their conversation; (b)
making material relevant to the students; (c) guided procedural practices; (d) hands on
science lab activities; and (e) the teacher as a role model. These strategies may provide an
insight about the type of strategies that may be used to capture and hold the interest of
African American students in Science. The focus on exemplary African American
teachers is especially warranted because of (a) the growing emphasis on science
education embodied in NCLB, (b) the lingering racial gaps in science learning and
science-related career choice, and (c) the noticeable absence of voices of exemplary
African American science teachers from much contemporary research on science
education (Xu et al., 2012).
A learning environment that allows for the connection of a student’ cultural
identities, African American girls in particular, enable to utilize experiences in order to
learn science, for students to learn and be knowledgeable of science it is very important.
The African American science teacher that possess the qualities of an exemplary teacher
can connect with the African American student in science, serve as a role model and
influence the number of student that pursue science careers.
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Teacher Interview Questions
1. What inspired you to become a science teacher?
2. Describe your feelings about your experiences teaching science.
3. What are your expectation and goals for your science classes?
4. What approaches or strategies do you use to identify topics of student interest?
5. How do you find out the areas of science in which your students have interest?
6. Please give specific examples such as observing, listening and/or asking questions
about their desires.
7. What can you tell me about their interest in science at this developmental stage in
their lives.
8. How do you view the role of prior knowledge in the development of student’s
interest in science? Please tell me about any specific examples you have.
9. Students have a difficult time seeing chemistry. How do you spark their interest in
a topic?
10. Once you spark their interest how do you keep their interest in that topic?
11. Please explain the form the students used in the lab as a guide for direction.
12. How do you develop your forms? Where did you get the forms used?
13. Do you modify your activity sheets?
14. Is there anything related to this conversation that I may not have asked but you
would like to tell me about your teenage girls?
15. Do you think or feel that the African American girls view you as a strong model
to pattern themselves after?
16. Can you sense that?
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17. What are the ages of the group of African American girls we are dealing with?
18. I observed student created safety rules in the classroom talk to me about this.
19. Give me an overall summary of your thoughts and /or feelings about your
year/semester with this group of children especially the African American teenage
girls.
20. What do the grades for the African American teenage girls actually look like?
21. What did the grades look like for the overall chemistry class?
22. Did you have to make a great number of adjustments to your instructions to
accommodate the focus group throughout the year?
23. Did you have to make a great number of adjustments to your instructions to
accommodate your overall group throughout the year?
24. What kind of changes to your instructions would you make for next year?
25. Comparing the two years that you have taught chemistry do you think this was a
better year and why?
26. Give me your overall views about you class labs and how you think they went this
year?
27. What would you say about the discovery level of your students in this class?
28. What do you think the discovery/interest level of your students? Were you
satisfied with their levels of discovery/interest from the labs?
29. The teacher indicated the students don’t like to read. What do you do to get them
interested in reading the science materials?
30. Would you say the students do better when you are engaged with them opposed to
you floating among the group?
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31. Talk about what you do to prepare during the summer months.
32. What kind of professional developments do you attend and what do you get out of
them?
33. Talk about the technology you use in the classroom and how it interest your
students?
34. When will you start planning for the next year?
35. Are the teacher pacing guides provided by the district and are they board
approved?
36. Talk about science fair projects and the student’s interest.
Principal Interview Questions
1. What are the expectations and goals for the science class that I am observing?
2. What is the name of your web based monitoring tool used to monitor bell to bell,
quality and rigorous instructions?
3. Please describe your science program.
4. Please describe your school curriculum.
5. Please describe your school pacing guide
6. Please describe your common assessments for nine weeks.
7. Please describe your budget for supplies.
8. Does your school have grants that support student learning and interest?
9. What specific advise do you have about how to promote the interest of African
American students in science?
10. What practices have you observed of your science teacher to promote the interest
of African American children in science inside and outside of the classroom?
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11. What particular activity stands out to you that the teacher uses during your
observations to promote the students interest?
12. Describe the teacher evaluation process used for the science teacher.
13. What do you look for in particular during the evaluation process?
14. Please describe any data analysis or planning strategies used by the science
teacher to enhance her classroom instructions.
15. Describe how you ensure that the teacher cover the material in her classroom to
meet student needs and promote interest.
16. Is there anything that you want to add that I may not have asked you about?
Parent Interview Questions
1. Describe your child’s interest in science.
2. What are your expectations and goals for your child in science?
3. How do you reinforce the goals and expectations in science at home?
4. How are the goals and expectations in your child’s science class evaluated?
5. Please describe your child’s school science programs.
6. Talk about what you know about state assessments.
7. Please describe your school science resources.
8. What are your views about the exemplary science teachers' practices used to
promote student interest in science in class?
9. What are your views/observations about the exemplary science teachers' practices
used to promote student interest in science in school?
10. What are your views/observations about the exemplary science teachers' practices
used to promote student interest in science outside of school?
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11. What effect do you think the community has on your child’s interest in science?
12. Are you aware of any community persons or things in the community that could
help with the promotion of science or the interest of science in the African
American children in the community?
13. Is there anything that we did not talk about that is related to your child’s teacher
or science class that you would like to tell me about?
Student Interview Questions
1. Please describe your most interesting thing in science.
2. Tell me about the assignment that I observed in your classroom that involved you
writing equations on the whiteboard. Was it interesting?
3. Describe your least interesting things in your science class.
4. Is there another class in school of interest to you that may help you to understand
your science class better?
5. What prior science class have you had that would contribute to your interest in
this science class?
6. Talk about your prior biology class.
7. Do you like your chemistry class?
8. Describe one incident in your class or method of teaching that might have
prepared you for now.
9. How do you know if your teacher is considering your interest when she plans her
classes or her lessons?
10. Are your high school teachers different from your prior teachers?
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11. Did I leave anything out of this first interview session that you would like to tell
me related to your interest in science?
12. How do you prepare for science test? Describe your process.
13. Describe your support from your science teacher during your process of studying
for a science test.
14. Describe your support from your parents during your process of studying for a
science test.
15. Describe your support from your friends/peers during your process of studying for
a science test.
16. Is it anything else that you would like to say about your friend/peers during group
efforts?
17. Have the friends that you describe taken the chemistry class also or are they
currently enrolled in the class?
18. What are the average grades for you and your classmates in the current science
class?
19. Is there anything that you would like to say about your friends and group efforts?
20. Please describe your lab processes or your lab classes.
21. Describe your questions that you ask during science class.
22. Please describe the one on one instruction that I observed in your classroom.
23. Do you like the science lab classes better than your regular classroom
instructions? Why or why not?
24. Do you think that the presence of someone observing in your classroom make a
difference in your science teachers method of instructions?
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25. Describe your homework.
26. What do you know about your teacher? Is she a young or new teacher?
27. If you were the teacher of this class how would you teach it to get your students
interested? Describe your methods that you would use.
28. Would you take your students interest into consideration? How would you show
your students that you really care?
29. Do you get work samples from prior students that have had this class to help you?
Why?
30. Describe the rubrics provided by your science teacher that are to be used with
science projects.
31. Does the community that you live in have any effect on your interest in science?
Why or why not?
32. Are you aware of any of your other family members that may be interested in
science?
33. Describe the binder checks that you spoke of during this interview process.
34. This science course is a yearlong course. Please compare the second semester to
the first semester.
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